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YC-134 Flow System 

Design Is Altered 

• 

Hypersonic Vehicle 
Reaches 5.000 mph. 


Lockheed P2V-7 



SELF-LOCKING NUTS 




EXTRA* NIGH-TEMPERATURE, 


Specify KAYLOCK® 


NOW AVAIIABLC 

A Complete Line of 
Self-Locking Nuts made of 
A286 

Corrosion Resistant Steel 


Availability — obtainable in thread 
#4-40 thru 5/16"-24 in hex nut, fixed 
end floating anchor nut (both regular 
and miniature) and gong channel con- 
figurations. 




high temperolure self-lock- 


same locking principle and low height, full 
strength design inherent in the standard 
Keylock high temperature 550° F. series. 


THE KAYNAR COMPANY KAYLOCK DIV. 




SPECIAL DELIVERY of an Airman In Trouble 


A FEW YEARS AGO, this jet pilot would never have lived 
to tell the story. 

Minutes ago he was flying foster than sound itself, 
cannon-balling 60,000 feet up— through the rarefied air 
of a crisp winter sky. 

Suddenly trouble developed. He had to leave his shi]> 
last. 

Bailing out of a crippled aircraft at that altitude, speed 
and temperature— a conventionally equipped pilot would 
not stand a chance. The supersonic tush of air would 
rip his protective clothing to shreds exposing him to 
explosive decompression and sub sub-zero cold. 

Thanks to a complete Escape Capsule developed and 
built by Goodyear Aircraft Corporation, “safe escape” 
is now a reality for jet-age airmen, either “off the deck” 
or from high altitudes, 

The capsule provides maximum crew comfort for effi- 
cient mission performance plus a complete automatic 
escape system for special delivery of airmen in distress. 


Built around the seat, the capsule is quickly closed, 
airtight— and catapults the flier free of his crippled ship 
—provides an independent oxygen supply and pressuri- 
zation— even floats like a boat on a water landing. 


ESCAPE CAPSULE, another example of the for- 
war<t engineering found at Gootlyear Aircraft 
Corporation- in a host of vital fields. 


T^^re <foingAty^/ntpaf 
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Plants in Akron, Ohio, ani Litchjitld Park, Arizona 
Reuiariing Careers /or Engineers 
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1 INROARO 
DSOOP CniNOEBS 


World’s Fastest Navy Fighter 

Proudly wears 
I controls 


jeen selected 

. . . . _ Crusader with 

instantaneous, positive, feathertouch response. 
These units, Sargent fabricated to Vought 


The experience of more than 36 years of 
design ana manufacture of precision equipment 
systems has given Sargent Engineering Corporation 
the "know-how" to aid in solving the essential and 
advance problems of force control, Leading airframe 
and missile manufacturers are using hundreds of 
different Sargent hydraulic, mechanical, pneumatic, 
electrical ana electronic force control units on the 
nation's military planes, commercial planes and missiles. 
Sargent places its facilities of design and manu- 
facture at your disposal. We invite you to send your 
specifications for the Sargent proposal of your 
force control problems. 

■^920 

EHGINEERING CORPORATION 





AVIATION CALENDAR 


Tail. 8-9— !5th Miami-Ilavaiia .Sir Cruise, 
sponsored by Floiiila ,\ir Pilot's .\ssn. 

Jan. 14-16— National Syniposinni on Re- 
liability and Quality Control in Klcc- 
tronic.s, .sponsored bv IRE, .^SQC. .\IF.E 
and RET.\I,-\, Hotel Statler, Washing- 
ton. D. C. 

Jan. 14-18— .Animal Meeting, Society of 
Antomotii’e Engineers, Slicraton-Cadillac 
and Statler Hotels, Detroit, Mieh. 

Jan- 21-2Z— Synipasiiim on Solar Funracc 
Design and Operation, Hotel M'estnard 
Ho. Pliocni'r, .Aria 

Jan. 21-25— Winter General Meeting, 
Amcriain Institute of Electrical Engi- 
neers. Hotel Statler. New York. 

Jan. 27-28— .American Socict}' for Metals, 
.Mhuqnctqne and Los .Alamos Cliaptcts. 
"Heat Tolerant Metals for .Aerodynamic 
.Applications,’' .Albuquerque, N. M. 

Jan. 28-51— Sth Plant Malntcnanee & ICngi. 
neeting Conference, Public .Anditorinni. 
Cleveland, Ohio. 

Jail. 28-51— 2itli -Annual Meeting. Institute 
of the .Aeronautical Sciences, Shciaton- 
.Astor Hotel. New Y'ork, N. Y*. Honors 
Night Dinner, Jan. 28. 

Jan. 30— .Annual Meeting, Cons'ertible .Air- 
craft Pioneers, Engineers Club, Nc\y A'ork. 

Jan. 31— Sixth .Annual Instrument Short 
Course, Los .Angeles Harbor lunior 
College. AA'ilniington. Calif., .Additional 
course will be held Feb. 1. 

Jan. 3l-Feb. I— Conference on Digital Com- 
puting in the Airtiaft Industry, sponsored 
bv New Y'ork University and Intcrnatiunnl 
Business Machines Corp., NYU Bronx 
Campus, New Y'ork, N. Y'. 

Feb. 4-8— Course on X-raj' difftaction, spon- 
sored bv North -American Phillip.s Co., 
750 S. Fulton Avc., Mt. A'cnion, N. Y'. 

Feb. 7— Operations Research Svniposimn 
Univertitv Museum Lecture Hall. Uni- 
versity of Pennsylvania. Pliiladciphia. Pa. 

Feb. 7— Annual .Mid-YVintcr Symposium of 
the New York Section, Instrument So- 
ciety of -America, Carden City Hotel, 

Feb. 14-15—1957 Transistor and Solid State 
Circuits Conference, University of Penn- 
sylvania, Philadelphia. Pa. 

(ContimiM on page 6) 
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NOW.,. 

BellofframP CORPORATION 
OFFERS . . . 



DIAPHRAGMS 


at no extra cost 


1. modern fabrics 
and elastomers 

2. longer flexing life 

3. wider temperature 
ranges 


4. higher operating 
pressures 

5. larger diameters 

6. longer strokes 


Originator of the long stroke, deep convolution piston seals, Bellofram offers de- 
signers and manufacturers, diephragms of aircroft precision quality. Now you 
can specify and obtain Bellofram diaphragms made by the most advanced 
methods, with modern fabrics and elastomers. Bellofram diaphragms are de- 
signed and manufactured to laat longer and give substantially more flexing life 
. . . economically at a competitive price. 


When designing for diaphragm functions, when specifying or ordering, important 
consideration should be given to the fact that "aircraft quality" Bellofram dia- 
phragma can operate at pressures up to 500 p.s.i. ... at temperatures as low as 
— IIO^F and as high as 450*F. They are available in 500 different sizes with an 
unsurpassed range of diameter sizes and strokes. Other sizes can be custom 
molded to your specifications. Here are minimum and maximum ranges of Bello- 
fram diaphragms for design data: 

Diameters STS' to 10' 

Strokes .100" to IS" 

Working Temperatures -IIO'F to 450°F 

Proof Pressures Up to 1000 p.s.i. 

Materials Practically any modem fabric and 

elastomer: from Nitrile Rubber & 
Nylon to Silicone Rubber & Dacron 


Whether you produce miniature parts or heavy duty products, 

BeUofram diaphragms con give added service life 

and better peiiormance at no extra cast. We wiU be glad 
to tfuole on your requirements. For further 
I j information and technical data, write direct to: 

~Vrv/Bel lof ram 

\ CORPORATION 

/' \ BLANCHARD ROAD, BURLINGTON, MASS. 
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BOURNS 


anno unces 

new IRIMPOTS ■ 
for quick assembly 


130 Trim POT 

solder-lug type 


205 I RIM POT' 

for 

printed circuits 
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a URNS LRBORRTORIES, INC. 


tnierican \lc(corol0|i«l Soci.h, Univcr- 
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design 

with 


micrOC3St quality control 

starts with the blueprint... 


Quality Control at Austenal begins in the planning stage . . . 
long before any actual manufacture of parts is undertaken. 

In order to achieve the finest finished product, design 
engineers consult first with Austenal engineers and 
profit from their experience and advice. Thus, you can 
design directly for Microcast and take 
advantage of the special features it makes possible. 

During manufacture, many separate and vital Quality 
Control steps check production— from the initial 
alloy melt to critical examination for dimensional 
accuracy and internal structural soundness. 


Quality Control works hand in hand with advanced 
research to improve and maintain Microcast techniques and 
applications. For this purpose, Austenal maintains 
the industry's finest, most advanced research facilities. 
Think /Iwrenaf when you design. You’ll be sure that 
high quality and maximum performance will be 
built right from the beginning into any product you require. 




ai 
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After-burner nozzle segments, impractical 
and prohibitively expensive to manufacture 
by any other means, are produced by Aus- 
icnal to exacting aircraft standards. 

Write today (or Austenal's latest booklet, 
"Oesign with Microcast in Mind." 






Model GLH 


Model DDL 


Model GAL 


A rugged magnetically damped in- 
strument with low natural frequen- 
cies for low range. Hleh-quanlity 
production assures good price and 
deliver schedules. Available in 
ranges fiom ± 1 G to ±30 G. 


Magnetically damped low-range in- 
strument available in ranges from ± 1 
G to ±30 G- Ultra-sensitive models 
supplied as low as ±0.1 G. Certified 
to MIL-E-5400 and MIL-E-5272A. 
Especially good in severe shock and 
vibration applications. An accelera- 
tion-sensitive switch version of the 
DDL is designated as the Model DDS. 


Incorporates a variable transformer 
a-c output with the magnetically 


proven Models DDL and GLH. 
Superior reliability, life, resolution, 
and sensitivity. Available in ranges 
from ± 1 G to ±30 G. Hange as low 
as ±0.1 C also obtainable. 



Model GMO 

A rugged, miniature, viscous-damp 
instrument with ranges from ±2 G 
±30 G, Unbalanced-range insti 
ments also available. Medium hi 



Model GMT 


Model GDM 


Basically a Model GMO with internal 
thermostat-operated heater, assuring 
maximum environmental stability 
within the instrument. Damping re- 
mains constant with change in ambient 
temperatnre. 


Miniature double-potentiometer in- 
strument capable of sensing lateral 
acccler.ition in two mutually perpen- 
dicular planes <e.g., pitch ana yaw). 
Ideally suited for missile and high- 
“ — ^ "ircraft flight control systems. 




NEWI GENISCO ACCELEROMETERS NOW 

GOLD PLATED FOR GREATER RELIABILITY 


CASES GOLD PLATED INSIDE AND OUT— Ulis new trend 
in instrument plating has two important advantages 
over tin plating or fusing. Being the least active metal, 
gold prevents the formation of crystalline ''whiskers” 
in.side the case which could reduce performance and 
et’en cause malfunction. Gold plating ako assures iwsi- 
tive protection against corrosion to the exterior of the 
case and. because of its excellent solderability, makes 
possible a more reliable hermetic seal. Tlie new gold 
plating is available on all models at no extra cost. 

Descrifitice data sheets mailable on all models. 

Please send request on company letterhead. 
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on target 
a continent away 
through Burroughs 
computation 


Burroughs 

The Foremost Name 
in CompvtaHon 



For some time, Burroughs has been participating in the 
U. S. Air Force Ballistic Missiles program in the field of 
guidonce. This program consists of two intercontinental 
ballistic missiles: Atlas and Titan, plus an intermediate range 
missile, Thor, 

Here's more proof that in its specialized areas of computa- 
tion — instrumentation, control systems and data processing 
— Burroughs has what It takes to shoulder the overall 
responsibility for defertse projects from beginning to end: 
(I) from research to development; (2) engineering and 
fooling; (3) production, testing, field service and training. 

We welcome Inquiries regarding defense contracts in all 
areas of our demonstrable responsibility and competence. 
Write, coll or wire Burroughs Corporation, Detroit 32, Mich. 

INTEGRATEQ gUBROUGHS CORPORATION DEFENSE FAOUriES INCLUDE: 
Burroughs Corporotlon plonls In Detroit and Plymouth, Michigan 
Burroughs Reseorch Center, Paoli, Pennsylvonio 

Centro] Instrument Compony, Brooklyn, N, Y. 

Electronic Instruments Division, Philodelphio, Pennsylvonio 
Electronic Tube Division, Plainfield, H, J. 

The Todd Company, Inc., Rochester, N. Y, 


Looking to future exponslon. Burroughs invites inquiries from qualified engineers. 



TOUGHER, "HARD.TO-HANDLE” METALS TAKES 
THE IMPACT OF THE 


CECOSTAMP 





TPiE CECOSTAMP provides a controlled impact 
blow not obtainable on any other press. The opera- 
tor has, at his fingertips, full command of the ram 
for sharp blows or squeezes as the job requires. 
This control of the blow intensity assures the correct 
impact and pressure required by the metal being 
formed. It easily forms, to a permanent set, the 
"hard-io-hondle" metals such as heat treatable 
aluminum alloys, austenitic stainless steels, magne- 
sium and titanium. There are standord Cecostamps 
to fit nearly every requirement with working areas 
from 21” X 18” to 120" x 120”. Stroke of ram can 
be increased for deeper draws if necessary. 

Send for Bulletin 30-L-5. 


Ifl ENeiKEEAlllG [HE BESI OPPORIUNIIIES ARE IN AVIAflON 


IN AVUnON [HE BES[ OPPOR[yN|[|ES ARE A[ [EMCO 
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Growlb — id financial strength, for example, tells 
the Temco success story. 

At the end of its first full year of operation, 1946, 
Temco’s net worth was $23,042. Within five years, 
this figure was multiplied one hundredfold; and in 
1955 — the company’s lOth anniversary — its net 
worth had zoomed to $10,402,937. This year, as a 
result of steadily expanding facilities and new prime 
contracts climaxing the successful development of 
aircraft, missiles and weapons systems of its own 
design. Temco’s financial strength will set an impres- 



AIRCRAFT CORPORATION • DALLAS 


For the engineer who sets his sights high, Temco’s 
increasing financial strength means the prestige of a 
soundly established company, plus the opportunity 
that only a vigorous, growing organization can offer. 
Here's your opportunity to match your stride to a 
company that’s going places — fast! 


Mr. Joe Russell. Engineering Personnel 
Room 10-E, Temco Aircraft Corp., Dallas, Texas 
Please send me complete details of the Temco story 
of unusual opportunities for creative engineers. I am 
especially interested in 


ADDRESS 


IN ENGINEERING [HE til] OPPQR[UNI[IES ARE IN AVIAIION 


IN AVIAUON [HE BES[ OPPORIUNIEIES ARE A[ [EMCO 





The »wo craft shown here use Vickers pumps, motors 
and volves for a variety of important operotions. 

New and unusual applications for hydraulics are being 
scheduled into several of the newer helicopter designs, 
Among these are hydraulic motor operated fuel trans- 
fer pumps and hose reels. Vickers Hydraulic Equipment 
will also be used for taxiing, rotor fold, starting, rescue 
hoist systems and auxiliary electrical power generation. 

Ask our nearest application engineer to tell you about 
them, or write for bulletin 7504. 


VICKERS INCORPORATED 



SIKORSKY H-34 ARMY HELICOPTER 
World's Speed Record (or tOO, 500 and 





to a quarter of a million square feet 
equipped to solve your problem 


American Welding has a quarter of a million square feet of 
door space that bouses the equipment necessary to manu- 
facture production runs of welded rings (made from rec- 
tangular bars or special mill shapes) or circular weldments — 
from 6" to 96" in diameter, of ferrous or non-ferrous metal. 


And (bat's not all — 900 specialists in ring manufacture are 
backed with the best in engineering and research — with 
heat treating, x-ray and test equipment required to meet 
aircraft specifications. 

LeS Amweld become your production welded ring department. 

THE AMERICAN WELDING & MANUFACTURING CO. 

420 DIETZ ROAD • WARREN, OHIO 


AMERICAN 

WELDING 
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with BakncQd tans ion system 

TO REDUCE WEIGHT 



Stainless Steel 
Pressure 
Compensator 
Bellows 


Here Is the first practical method of balancing the powerful end thrust or 
“pressure growth” of a pneumatic metal ducting system employing bellows. It is a 
Pressure Compensator which balances the tension, eliminates the end load anjjhere- 
fore the need for heavy structural bracing- Thus, it saves weight and-s».p&jcularly 
applicable for use in bleed air systems in turbo jet and tur^'pi^pmowereaiairgiiaft. 

The primary duct line bellows in this compeasatoi^rWflfa fosaWmaTSipan- 
sion. flexure and misalignment. To^figet th€tenyeiicy of ihAtellows to straighten out 

ondary bello^js'hich fiwai an Q^^^g^Srw to the primary bellows and nullify 

?"'^row||ead^uiiOs three types of Pressure Compensators plus tie-rod assem- 
blies and^tnerstainlcss steel duct components including bellows, and braided 
assemblies. They arc made in all sizes up to 8" I.D. Are capable of handling air 
pressures of 250 psl or over and temperatures up to 900' F. All spot and seam 
welding is performed to specification MIL-W-6858. 


Prieuinniic Thermal Duel Thrusi is the end force or reaciion created by a 
■ rigid merol duct Jj'jrfe»t empioying beilows. This duel ihriisl is caused by the 
lendeiicy of the heilows to elongate or straighten out under pneumatic pressure. 
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Tomorrow’s Horizons 


are here today 



ROLLUiny^ 


Today’s supersonic speeds are pushing performance 
limits for jet engine main shaft bearings constnntly up- 
ward. As new speed and thermal barriers confront the 
engineer, bearing precision, dimensional stability and 
surface finishes become increasingly critical. 


Rollway experts are prepared for this challenge! 

Right now, at Rollway, new high-temperature steels 
are being probed for penetration into ever-higher speeds 
and temperatures. Experienced engineers and designers 
unite their skill with Roltway’s quality control personnel 
to maintain exacting standards — from laboratory experi- 
mentation to rigid pre-installation testing. 


BEARINGS 

Complete line of Radial and 
Thrust Cylinder Roller Bearings 


To get the right bearing In a hurry, wire, call or write: 

ROILWAY BEARING CO., INC., 582 Seymour St., Syracuse 4, N. Y. 







that are part of the system 

— — » 

... 

(also by Western Gear). 




on the plane that Lockheed huilt^ 



"The difference is reliability" • Since 1888 


. . . fastest U.S. Air Force transport in production, can be sure of depend- 
able performance from the landing gear actuating system. This system 
and other Western Gear products aboard this aircraft including motors, 
gear boxes, shafts and actuators have been tested in Western Gear's 
block-long laboratory to insure dependable operation under every con- 
ceivable condition of flight. Western Gear believes in its slogan, "The 
difference is reliability." Its products prove it. I 

There’s a Western Gear aircraft specialist immediately available to I 
help solve your mechanical power transmission problem. Call on him now.l 
He’ll be glad to help. Address General Offices, Western Gear, P.O. Box | 

182, Lynwood. California. 

PLANTS AT LYNWOOD, PASADENA, 8ELM0NT, SAN FRANCISCO (CALIF.), SEATTLE AND HOUSTON -REPRESENTATIVES IN PRINCIPAL CITIES 


weSTERM ITEJIR 





2%” X X 6". 

If the equipment you require doesn't exist, TRAID has the experience and the 
facilities to develop it l^n years of adapting, modifying, and designing photography 
equipment specifically for instrumentation has provided the knowledge to solve your 
problem. TRAID’s own efficient facilities for prototype design and small production 
— or the mammoth facilities of Bell & Howell for the larger projects; whatever you 
require is available from TRAID. Write today for the TRAID Price Catalog or to 
inquire about development projects. 


Old hand at sharp shooting 

Pioneers in Photo-Instrumentation 

Sharp Shooting is our Specialty— clear, crisp images under all conditions. With any- 
angle lens ... at any speed . . . from wingtips or warheads ... on sleds or stands , , . of 
missiles or measurements ... the intermittent movement design of all 'TRAID cam- 
eras holds the film perfectly flat, perfectly still for exposure. 

TRAID Cameras and TRAID represented cameras span the field of instrumentation. 

Interval. CinI, CinA-interval; speeds to 200 fps, weights from 2V4 Ibe. and sizes from 







Have you considered the advantages of 


Sperry ALL-METAL travelling wave tubes? 


The new Sperry all-meial travelling 
wave lube shown here in cutaway 
form was produced to provide the 
driving power for multi-megawatt 
klystrons used in defense radars. Its 
characteristics, however, open the 
door to unlimited new applications. 
Being made of metal, ihis Sperry 
travelling wave tube is rujised— with- 
stands far greater shock and vibration 


than any previous tube. Electrical 
characteristics are better, providing 
excellent phase stability. And from 
the system engineer’s standpoint, 
application is simpler. Sperry's all- 
metal travelling wave tubes conform 
to your design, eliminating the ncces- 
.sily of designing to conform to the 
tube. A newdaia sheet on theSTS-1 10 
is yours for the asking and our Elec- 


tronic Tube Sales Department will 
gladly give you information relating 
this new development to your specific 
projects. 
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Logair Struggles to Keep Independent 26 

► USAF air-corgo line wonts to retain identity, stay outside Defense's 
single-monogement agency. 

New Global Service Authorized by CAB 37 

^CAB provides second service to compete under If. S. flog with Pon 
American; TWA extended to Manilo. 

Hypersonic Vehicle Reaches 5,000 mph 48 

> Aerophysics rocket, designed to reach 6,800 mph., attains Mach 
7,7 ot 50,000 ft. level. 

Control Quostion Brings YC-134 Flow Change 58 


► Though tests indicated less of a problem than expected, new 
boundary layer system is plonned for YC-134A. 


Navy Ovils 

LeckhRcd " 

Cornell PI 
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AERONAUTICAL ENGINEERING 
Soviet Supersenic Fnrmer DetallB... 
Short SC.1 


Electro Test Bed, I 


MANAGEMENT 


la Washington Roundup 


COVER: Ski^quipped Locfclited P2V-7 Neptune takes off from Ontarin. Calif., 
IntcrnaHonal Airpnrt on first leg of Bight to the South Hole. Font P2Vs were 
modified for dut\' in .Antarctica. Included were addition of the skis, installation 
of equipment fot pie-hcating engines, attachment of 16 JATO bottles (or 
extra thrust on liigh polar plateau takeoBs. and installation of interior heating 
on page 120.) ' ^ s . cr pic 
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25% of external skin 

on record-breaking F8U-1 made with magnesium 


In Chance Voughl’s F8U-1 Crusader, fastest U.S. fighter by 

official record, many precious pounds are saved by using 
magnesium. Designers called for a total of 166 magnesium 
external skin parts— 25% of the wing and fuselage surface 
area. 275 magnesium sand castings ranging in iveight from 
a few ounces to thirteen lbs. were used inside the skin. 
Weighing one fourth as much as steel and only two thirds 
as much as aluminum, magnesium gives you the best com- 
bination of strength and rigidity per pound. Its stiffness-to- 
weight ratio is the highest of any structural metal, 


Magnesium permits clean, simplified designs— eliiiiiii.-ilcs 
many stringers and detail parts. A selection of finishes pro- 
vides remarkable protection against corrosion. Machina- 
bility is excellent, too. Fabrication, fitting and joining prob- 


Magnesium can help you make better designs for fuselage, 
wings ami interior parts. Sheet, extrusions, and castings 
can be readily produced to meet your requirements. Call 
your local Dow sales office, or tvrite to THE DOW CHEMICAL 
COMPA.NY, Midland, Michigan, Department MA363G-3. 


YOU CAN DEPEND ON 


EDITORIAL 


Industry Faces Knotty Problems 


Tliis will be another good year for the air transport 
and aircraft manufacturing industrioi. .Aircr.tft manu- 
facturing sales should be close to SQ billion, while airline 
rcrcnucs will continue svcll o\cr the billion dollar mark. 

However, in the midst of this current prosperity, both 
the airline and aircraft manufacturing industries face 
knottv problems that must be soKed soon if their futures 
arc to continue to be tinged with the .same rosy hue that 
has cliaractcrizcd the past five vears. The effect of tliese 
])roblcms will not be seriously felt for another two or 
three years. 

But. b'' then, it will have become too late to cffectivelv 
solve them. 

The foundations for sound solutions to these problem.s 
must be laid now. and the legislati\’c battles must be 
fouglit and won during tlic session of Congress that has 
just begun. Otherwise, the lead time required to set 
in motion the nccessatv action to dissolve these |3rob- 
Icins will be lost, and tlic problems will face botli the 
airlines and the maniif-.icturcrs in the acute form of crisis. 

To tackle and sob e these problems, aviation will need 
effective and persistent action from its two princi])lc 
trade groups, the .Air Transport .Vssn. and the Aircraft 
Industries A.ssn.; the cooperation of legislators adcquatclv 
informed on aviation affairs and. most important of all. 
n snnpathctic public understanding. This i.s admittccllv 
a big order, but the stakes involved arc also large. Both 
the airline and manufacturing industries have a continu- 
ing row to hoc with the federal government which regu- 
lates the airlines and is the major customer of the 
manufacturers. 

The aviation industrs' is now faced with a clear set of 
alternatives for its future. It can either stand up and 
fight for its rights and explain its responsibilities as an 
integral part of the modern -American profit-motivated 
economic svsteni or it can quictlv whini|)er and grouse 
in the background and gradually sec tlic fundamentals 
of its position dissolved by the acid of increased and 
unreasoning government control. 

Industry Problems 

•Among the major problems facing the aircraft manu- 
facturers arc; 

•Adequacy of military airpower- This goes far bcvoiid 
the .self interest of sales. Tlic aircraft industrv has 
genuine responsibility to sec that our militarv airpower 
is adequate, first because as the best informed tax|»iving 
citizens of this country on the subject, its members hai’c a 
more accurate yardstick to measure this adequaev, and. 
second, because if the inadcqiiacv of tlic force on which 
this country now relies for protection becomes |XibIiclv 
a|3|)arcnt, it is the aircraft industry that will be hauled 
forth as the first scapegoat- 

• Profit limitation. N'obody questions the necessity of 
sonic fonn of profit limitation legislation. But there arc 
serious doubts as to whctlicr anv of the present legisla- 
tion on the books, including the latest version of tlic 
Renegotiation Act and tlic Vinson Tmninicl Act, meet 
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the requirements of tlie modern indu.stry-niilitary rela- 
tionship. A financially .sound and adniiiiistrativcly effi- 
cient method of profit limitation legislation is vitally 
necessary for the aircraft industry to fulfill its technical 
responsibilities for the future, particularly in investing 
sufficicntlv in research and development facilities and 
programs. 

• AA'capon system nianagciiicnt. This new military man- 
agement pliilosopliv portends many changes in internal 
organization and external customer relations for the air- 
craft industry. Still in a fomiativc stage, this philosophy 
requires an intelligent and responsible watclidog opera- 
tion from all segments of tlic industry to keep it from 
becoming a bureaucratic nightmare. 

• Technical manpower. Demand for technical man- 
power in the aircraft industry will increase and become 
an increasingly limiting factor on the gross effort toward 
tcclinical progress. Industry must assume leadersliiji in 
pushing for both internal and external policies that will 
provide adequate technical manpower for the future. 

Problems for the Airlines 

Looking ahead to the airline future wc see the follow- 
ing major problems: 

• Passenger service. There is no better way to build 
public confidence in tlic airlines than by providing superb 
passenger service from the moment John Public applies 
for a reservation until the time he is delivered safely and 
reasonably on time at his destination. There is no 
quicker wav to lose public support than by kicking the 

E assengers around like a freight shipment. Airlines will 
ave to devote all the effort possible within the limits 
of their resources to a continuing attack on this problem 
if they arc to grow economically and enjoy the public 
support .so vitally needed in their legislative battles. 

• Air traffic control. Tliis program will again bog down 
in the maze of intcr-goicrnmental committees unless it 
gets vigorous support from tlie air tr.insport industry. 
AV'ithout a semi-automatic air traffic control system 
capable of handling vastly increased traffic with current 
or better weather iiiininiums, the airline industry cannot 
hope to expand adequately. 

• New’ facilities. Tremendous post-war growth of |>as- 
senger volume and the technical rciolution facing the 
airlines with the jet age impose an enormous require- 
ment for new ground f.icilities ranging all the way from 
nmw-a\s to surface transport to and from terminal areas. 
These facilities won't be created without strong and 
steads’ pressure and intelligent cooperation from the 
airlines, 

'llicsc are knottv problems that cannot he soiled in 
a single battle. Thev must be the subject of jiersistcnt, 
intelligent and vigorous industry action. Both the air- 
craft manufacturing indmtri’ and tlic airlines arc too vital 
a part of tlic modern .American ccononiv to escape con- 
tinuous public scrutiny and to liide their heads nstrich- 
likc in tlic sand. 

—Robert Ilotz 
2t 


Fenwal Introduces — 


NEW, SMALL, LIGHT 
DIFFERE NTIAL THER MOSTAT 

Fenwal Solves Camera Compartment Problem, 

Comes Up With Control With Broad Applications 



ASHLAND, MASS. — An avia- 
tion company in the habit of taking 
ita temperature control problems to 
Fenwal asked Fenwal experts here 
how to control the temperature in a 
new plane's camera compartment. 

Fenwal's experts solved the prob- 
lem handily, and are making no 
secret of this: Their solution, a brand- 
new differential tkermoslalic control, 
will find a thousand oilier applications 
— in the optalion industry and out. 

The device, weighing only 0.3 
of a pound, consists of two midget 
Fenwal thebmoswitch':- units and a 
relay - hermetically sealed in an in- 
tegral stainless steel housing. 

Comera Compartment Control 

When it made its dehut, the unit 
had only one purpose — to keep a 
camera compartment warmer than 
90°F. and cooler than 155°F. It 
called for heat at the lower limit, and 
shut off heat at the upper one. It in- 
creased its own life and the life of the 
mechanisms it controlled hy eliminat- 
ing short-term cycling, by signalling 
for remedial action only at either 
limit of the acceptable temperature 

Wide Applications 

Actually, this control, which isn't 
much higger than a .50 caliber ma- 
chine gun cartridge, is a designer's 
dream, because it can be used to sig- 
nal for any sort of action when an 
upper or lower temperature limit is 
reached. It can be factory set for 
limits anywhere from — 50“F. to 
l-500'’F. 

The relay rating at 28 volts D.C. 
is 2 amps resistive, 1 amp. inductive, 
and 8 amps overload. Due to high 
altitude performance requirements, 
the unit incorporates a three-terminal 
header and cover. 


In the course of ita development, 
the unit came by a name that 
doesn't begin to describe its versatil- 
ity — the Fenwal Camera Compart- 
ment Over-heat Control. As happens 
again and again at Fenwal, experts 
here started with a specific problem, 
came up with a unit to solve it, and 
found that they had thereby in- 
creased the Fenwal Product line 
greatly, with a widely useful concept 
of temperature control. 

Contact your local Fenwal sales en- 
gineer, or write to Fenwal direct to 


learn how this and other Fenwal de- 
velopments may solve temperature 
control problems now facing you. 

Fenwol Incorporoled, Aviation Products 
Division, 121 Pleasant Street, Ashland, 
Massachusetts. 



CONTROLS TEMPERATURE 
...PREOSELY 


WHO’S WHERE 


In the Front Office 

Lockheed .Aircraft Inc., '’onfsrio! 

Calif. 

Gen. Beniamin W. Chidlaw (US.AF. 
ict.l. chainiian-plaiining committee. Thnmp. 
son Products, Inc.. Cleveland, Ohio. Gen. 
Chidlaw is a vice president and director 

Corp., Stratford. Conn, has announced the 
mrpointment of three presidential awistants: 
Turner A. Dimcan. Industrial engine opera- 
tions; .\din. Edward L Woodyatd (USN. 
ret.), administration: Paul Deegnii, piih- 
lic relations and advertising. 

lames D. McLean, president and general 

Anecics. Calif. Mr. McLean succeed John 
B. Moss, now chairman execiihse commit- 

Lee S. lohnson. general manager. Sikor- 
sky .Aircraft Division. United .Aircraft Cnip.. 
East Hartford. Conn. Mr. Johnson succeeds 
Bernard L. Whebn who continues as a vice 
president and memba of the operating and 
policy committee. 

Honors and Elections 

Aubrey Keif, manager-Aviation Sales Divi. 
sion of the Texas Company, has been 
elected lb?? chairman of the As-iation 
Technical Sersicc Committee. Dhision of 
Marketing. American Petroleum Institute. 
New- York. W, D. Parker, aviation sales 
manager of Phillips Petroleum Co., succeeds 
Mr, Keif as chairman of .ATSC's Subcom- 
mittee on let Fueling Systems. 


Changes 


fohn P, Poth. director of engineering. 
The Bullard Co.. Bridgeport, Conn. 

Bernard Dupeiier appointed a con.sultant 
to Boeing .Airplane Co.'s Transport Disi- 

John F. Hawkins, administrative manager. 
Research Dh ision. Bell .Aircraft Corp,. Buf- 
falo, N, Y. Also: Robert E. Hannel. serv- 
ices manager; William Shstltz, sales inau- 
ager; Ronald E, Shaiiiin, contract adminis- 


Wi 


I Goldsborough. Staff Director ft 
ranicalions. Office of the -Assistai 
ar\' of Defense iSiippIv and Logistics 
ington, D. C. 

yne K. Caltnwav, managet-pressiii 
' ■ ■ ' ••••••, Pfndiie 


division. B. F. Goodrich Co.. Akron. Ohio. 

Leon F. Edelson, chief engineer, Nader 
Mfg. Co., Monrovia, Calif. 

William O. Boschen, assistant general 
•■■'or of cngineci 


Inc., V 


,. Mall 


Donald M. McGrath, plant man 
Solar .Aircraft Co.. San Diego, Calif. 

Robert E. Ward, director-manufactn 
New- York Air Brake Co., N. Y. 
(Coiittmied on page 124) 


INDUSTRY OBSERVER 

► Douglas Sparrow 2, an active-homing air-to-air missile dcscIo]scd to a 
different icquircment than the Sperry S])arrow 1 and Raytheon Sparrow 3, 
differs in external configuration from the jxsinted-nosed, delta-winged Si>ar- 
tow 1, Nose of Sparrow 2 is blunted to match the homing ladai dish; fins 
and wings have b«n chopped at the tips so that they are now trapezoidal 
surfaces rather than triangular. Sparrow 2 has been chosen by the Royal 
Canadian Air Force to replace the Canadait-developcd Velvet Glove as 
missile armament fot the Avto CF-100 (AW Mar. 5, p. 23). 

► -Air Research and Development Command's Western Dcr-clopment 
Di'ision is asking for proposals on a design study contract for an inter- 
continental ballistic missile operational base. 'I'hc contract would provide 
an alternate to one already being conducted by Molmcs & Narxer, Inc., 
a Los Angeles aigincering firm. Contract would include provision for 
launching sites, barracks and railroad sidings. 

► Terrier guidance svstem tor Navy’s second missile cruiser, the USS 
Canbena, is the Spertv SPQ-5. The SPQ-5 differs in detail from the 
Reeves instniment system used aboard the earlier USS Boston. It has also 
been necessary to modify the missiles to match the Sperry system. 

► Lockheed F-104B. tandem-scat version of the Starfighter. was scheduled 
to make its first flight last week. Tlie XF-104. experimental xersion of the 
F-104. has completed 500 fiiehts and logged more than 350 hr. since 
its initial flight in Februar- 1954. 

► Gmiiunan Aircraft is building an early warning version of the Navy’s 
S2F-1 Tracker with the designaton WF-2. A large oval radome, similar 
to the 30-ft. experimental model on Navy’s WV-2 Super Constellation 
(AAA' Aug. 13, p. 27), is mounted above the Tracker fuselage, 

► Lcduc’s latest experimental supersonic ramjet interceptor, the 0.22, has 
begun its flight test program at the French air force test base at Istres. 
0.22 can make regular takeoff rather than being carried aloft in a mother 
ship as xvas its predecessor, the 0.21. 

► Douglas Aircraft Co. has received a S16.855.313 contract from the Air 
Matenel Command for IRAN and modification of C-124 transport aircraft. 

► Haiidlev Page Ltd. max- offer a turboprop xersion of its four-engine. 
44-passenger Herald transport. If plans become firm, poxverplants probably 
will he American made. 

► First flight of the Omega Aircraft Co.'s SB-12 light, multi-purpose heli- 
copter (AAA' May 7. p, 50) ha.s been made xvith two passengers aboard. 
The txx-in-cnginc. single-rotor craft hox-cted well during the hour and a 
quarter flight; vibration level was very low. 

► Cessna expects to deliver 25 T-37A txxin-jct primary trainers to the Air 
Force in the next 60 days. Flying Training Air Force Headquarters, AA'aco, 
Tex., already has rcceix-cd initial T-37As for ex-aluation and one is due to 
go to F.glin .AFB. Fla., for Ph:>sc 7 operational suitability trails. Cessna 
has receixed a nexv USAF order fot T-37As totaling Sll.064,064. F.arUcr 
contracts include orders fot 11 and 20 aircraft respcctix-clx (AAA' Sept. 
24. p. 23). 

► France’s Dassault is reportedly engaged in studies aimed toxvard develop- 
ment of 3 long-tangc supersonic transimrt, 

► Sxviss parliament has xetoed proposals to purchase 40 Fbcncli Mysterc 
4A interceptors to bridge the gap bctxveen British Venoms and the Sxviss- 
built P. 16, which is still in the prototype test stage. 

►Ait Force has ordered $984,851 xxorth of aircraft fuel cells for F-84F, 
RF-84F and RF-S4K aircraft from B. F. Goodrich Co.’s Aviation Products 
Division and another $912,081 order for the cells with Goodyear Tire & 
Rubber Co. 
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Checklist 

for buyers of business planes 







New executive transports, new features, new performance; put them 
togetlier, and they call for an entirely new set of standards before 
you decide, 

1 Is the aircraft propjet-powered— for performance, 
freedom from vibration? 

2 Is the cabin pressurized and airconditioned— for 
comfort, for personal safety? 

3 Is the cruising speed on a par with contemporary 
airliners? 

4 Can it fly more than 2,000 miles without refueling? 

$ Can it land and take off on small town airfields, 

with single runways less than 4,000 ft. in length? 

6 Can it double as a high-priority cargo carrier, with 
a capacity of more than two tons? 

7 Can it climb to 19,000 feet on one engine? 

8 Does it have room for conferences and work-en- 


If the airplane you are curi;ently considering rates even one “No” 
on this list, you may be settling for the second-best; if you’ve checked 
off all the "Yes" boxes, you have the Fairchild F-27 in mind— there 
is no other plane like it. 

Address inquiries to: R. James Pfeiffer. Executive Director of 
Customer Relations, Fairchild Engine and Airplane Corporation, 
Hagerstown 15. Md. 


' r^/rendi/n/j 


Washington Roundnp 


Small Budget for Big Stick 

US.^l' expects tlie Kiscnliowcr iidininisttatimi will offer 
it ii total budget tiuit is nut iiuicli larger tliaii last year's 
initial $16. 5 billion, or S3. 5 billion to SS billion less 
than it feels necessary. To pcrfarni liis mission. Gcii. 
Nathan 1'. 'I wining. OS.M' chief of staff, had lii)|)ed to 
get funds in the neighborhood of S2l billion- lie was 
supi>ortcd by US.-\1' Secretary Donald A. Qu.ulcs. 

Ilicir stand was not nc« . Before tlic Symington Com- 
mittee last June, Gcii. Twining .said I'iscil 19s7's funds 
"represented a one-time sasing , . . like rolling np a rug 
in front of you. That toll is always there and next year 

Now I'iscal 1958 is only a few months away, and thctc 
is small possibility that the administration will give 
Gen. Twining anything to temovc the "roll." 

In addition, it is attempting to increase U. S. military 
obligations u’ith a threat to resist witli force any nesv 
Red aggression in the Middle East. Tlicrc is strong 
feeling in tlic Pentagon tliat the budget to go before 
Congress this inontli «ill impair, but not seriously dam- 
age. our power to wage total war and deter Russia 
from starting one. On the other hand, this same budget, 
if it stands, svill deal a dcrastating blow to out abilitv 
to use airpoucr in localized wars. Proeureincnt econo- 
mics "ill be noccssarv, and the bite must come out of 
the Tactical Air Command. Planned purchases of fighters 
and tactic-al bombers will be cut back in order to snpprirt 
existing strategic aircraft and the missile effort- Top 
US.Al' generals are eeiiuindy worried at this pros|>ect at 
a time when tlic White House wants to wave a big srick 
in tlie Middle East. 

US-Ah' estimates that assumption of cxtcnsisc new 
obligations in such areas as tlic Middle East could double 
the cost of doing the job .and doing it right. Main reason 
is simple: USAh docs not consider its deterrent to total 
war-ptiniarily tlic Strategic -Air Command— should be 
diserted from its prime mission to figlit a localized war. 
In fact, it considers total war a greater possibilitv if a 
local «'pr is raging. It follows tliat the Kremlin could 
consider acceptance of total «ar if it was convinced tliat 
our deterrent pouer was weakened bv S.AC's disersion 

All in all. the expected budget is \iewcd by USAF as 
a tremendous risk, a "wh.ick at the future." 

Vacancy at CAB 

Tor the third time in three years, the White House 
lias let the Cis il Aeronautics Board start a new vear with 
.1 s’acant scat. Latest vac-aney occurred Dec. 31 with 
the cx]iiratioii of Joseiih P. Adams' tenn. Plans to take 
early action on the sacancy got as far as the decision 
not to reappoint Adams but no successor lias been 
named. The Board worked at reduced strengtii for 
months before Ross Rizicy in 1955 and G. foscpli 
Minctt: in 1956 took office, and the White House took 
longer than expected to find James R, Duifce to rejilacc 
Rizley as cliaimian last spring. 

Wilson and Retirement' 

Defense Secretary Cliarles E. Wilson still parries ques- 
tions about his intention to resign, if any. Pentagon 
betting still favors US.Ab' Secretary Donald .A. Qu.irles 


to succeed liiin and it is assumed tliat Wilson will 
rcconinicnd bis close colleague for tlic post. Tlic time 
is not fixed, but it appears likcii- tiiat the change would 
conic in tlie late spring or suniiiicr, after the defense 
budget has gone through Congress. 

ALFA Accident Report 

.Air Line Pilots Assn, has produced its own accident 
report on the collision lictuwn Trans AA’nrld .Airlines 
and United Air Lines transjiorts o\cr tlic Grand Canyon 
last June. 

In a document which is identical in fonn witli Civil 
Aetonautics Board accident reports, ALP.A has pub- 
lisiicd its own findings in adiance of the CAB report, 
wliicli is expected tliis niontii. The pilots’ union decided 
that the accident w-.is due to limitations of normal human 
vision; restrictions to vision inherent in transport air- 
craft; lack of adequate traffic information to pilots, and 
the inability of air traffic control to provide lER separa- 
tion to all traffic on heavily traselcd routes. 


Amortizat'ion Reverse 

Airlines arc trying to get tlie Office of Defense Mobili- 
zation to change its mind on closing tlic mobilization 
goal for tommercial aircraft, but tlic cliances of success 
arc icrv dim. W’licii ODM cut off tlic expansion goal, it 
eliminated the prospects of any more rapid tax amortiza- 
tion certificates for commercial transports. The present 
goal, wliich was rccentli extcndc-d from 600 to 900 air- 
craft. lias been lieasily ovctsubsciibcd, and closing it 
leaves airlines witli applic.itions for f.ist write-offs for 
ucarR- 400 aircraft svitli no prospect of getting write-off 

Air Transport .Assn. President Stuart G. Tipton lias 
written ODNI head Arthur S. Fleming, asking him to 
reconsider the ODM decision. 'I’ipton |>oints out that 
most of the jets ordered by the airlines arc among the 
aircraft for uhich tlie carriers liave asked for ainottizatioii 

He argues that the national defense function of the 
connncrcial airlines qualifies tlicni tor furtlier rapid 
amortization authority. 

Lii.st time the carriers campaigned for more amortiza- 
tion autliority. they got the goal raised by 300 aircraft. 
Tiiis e.xpansion didn’t begin to fill aitline requirements, 
and tiiey nent back for more, this time trying to get an 
open-end goal. 

ODM lias turned them down, along with the steel 
industry and sci cral others, and the prospects of a reictsal 
are not bright. 


New AIA President 

Gem. Orsal R, Cook, former US.AF deputy cliicf of 
.staff for materiel, took over last week as president and 
general manager of tlic .Aircraft Iiidustiie-i .A.ssn. Gen. 
Cook, who succeeds Adni. DeWitt C. Ramsey in the 
post, uas elected to tiie presidenev at a meeting of tlie 
Board of Goi’cmots late last fall (A\\' Dec. 10. p. 28). Tlic 
nioie was first predicted bv .Aviation Wekk on .Aug. 2/ 

(p. 25). 

Adni. Ramsey lias been named vice chairman of the 
board of goiernors and will remain with .AI.A in a con- 
sulting capacity. 

—Washington staff 
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USAF'S Logair hai these loiites in operation tliroiigli contracts vitli coniinctcbl carriers for fiscal year 1957. Logoir is resistiiig incorpo- 
ration nith the Defense Department's new Military rr.ifiic Management .Vgcncy. Lugair is A;in| its five route patterns as usual. 

Logair Struggles to Keep Independence 


USAF air-curgo line wants to retain identity, stay 
outside Defense’s new single-nianagement agency. 


By Clfltidc \t'itze 

Washington— US.\F's Logjit, the na- 
tion's largest sciicdiilcti iiir cn^o opera- 
tion. is putting lip a quiet struggle to 
keep its iiidcpcncicncc and reinuiii out- 
side the Defense Department’s Military 
Ttaffic Maiiiigcmcnt .\gcnty (MT\I.\). 

Logair licadqii.utcrs at the .Mr Ma- 
teriel Command. Wright- Patterson 
•M'B, Ohio, may get a top-lcs el decision 
from tile Pentagon sometime this week, 
•llic issue lies in interiiretaticm of the 
directive creating M'l'M,\: 

Does MTMA. tlic single manager 
agency set up last October h\’ Dtfcn.se 
Secretars Charles E. Wilson, have con- 
trol over scheduled contract air serv- 
ices or is its jurisdiction confined to 
"one-time nimements’’ bv commercial 
carriers? 

No Plans for Change 

When M TM.\ headquarters opened 
for business, it was made clear the 
agener expected to assume responsibil- 
ity for the award nf all I'iscal 1958 air 
earner contracts for all brandies of the 
armed forces {.\\V Oft. !5, p. 52). It 


was ciidcnt then that Logair and the 
Navy’s Quick Trans dvartcr scniccs 
probabh- would resist being swallowed. 

US.Ai"s attitude last week was that 
Logair is operating as usiuil and has 
no plans to make any changes. Further- 
more. Logair wants no changes. 

.\l r\l.\. on the other li.ind, feels it 
has been charged witli the rcsponsibil- 
iti- for negotiating contracts with com- 
mercial carriers and deciding what thes 
will haul. 

Aviation 5\'f.i;k has learned that 
there has been corrcspondcnice on the 
subject between James H. Douglas, 
Undersecretary of the .-Sir Force, and 
Robert C, Lanphicr, Jr.. Deputy Assist- 
ant Secretary of Defense. 

Magnitude of tlic problem is best 
illustrated b\ the fact that in the cur- 
rent fisc.il year Logair will fly 200 mil- 
lion freight ton-miles, more than all 
the commercial cargo flow n by domes- 
tic air lines. It will iwy about S2I 

age cost, Logair claims, is 1 2 cents jwr 
ton-mile. 

’Ibc l.irgest Logair contractor is Re- 
sort .\irlines, Int.. of Washington D.C., 


which inaugorated DC-4 service in No- 
\einbcr, 1954 from a base in Oakland, 
Calif. 'I'hc company says it is moving 
Air Force cargo at file rate of more 
than 50 million ton-miles a seat. Out- 
growing its fleet of Douglas DC-4 Sky- 
masters. Resort has ordered rtvo new 
Lockheed Supcr-Il Constellations and 
has anticipated that its Logair job will 
grow to 75 million ton-miles a vear by 
mid-1959. 

Other carriers sening Logair ate 
.\mcriean ,Air Export &■ Import Co., 
Miami; Capital .^irw'ays, Inc., Nashville, 
i'ciiii,, and Riddle Airlines, Inc., 
Miami. 

AMC Option 

\\licn tliev received their approxi- 
matcly-cqual contracts for Fiscal 1957, 
the four carriers were requested to sub- 
mit altcniatc proposals for fumisliing 
ait transport cargo scn'ice for fiscal 
years 1957. 1958 and 1959. It was 
inade clear at the time that AMC re- 
tained the option to extend the scn’ices 
through these years, subject to avail- 
abilitv of funds, existence of a require- 
ment and acceptable peifomuncc by 
the contractor. 

Maj. Gen. David II. Baker. -\MC 
director of procurement and produc- 
tion, said last June that, by haiing the 
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bids made for a one-year period with a 
two-year option, the Air Materiel Com- 
mand could realize estimated savings of 
S165.000 a year. 

Turuing the negotiation of the con- 
tracts over to MTMA presumably would 
introduce a now program in addition 
to rcmoi'ing from AMC’s Airlift Divi- 
sion the power to fix routes and deter- 
mine hilly what will be carried on wings. 
Logoir Patterns 

In tlic past. AMC’s request for pro- 
posals from tlic contractors has been 
made on an oi erall cost basis for one or 
more of five patterns, or zones, to be 
sened. For each of the patterns, there 
arc established routes and timetables; 

• Pattern One; Resort Airlines- Mc- 
Chord AF'B. U'ash., to Dover AFB, 
Del., witli stops at Travis AFB, Calif.: 
Hill AFB, Utali; Wright-PattetsonAFB, 
Oliio, and others. Minimum montliiv 
mileage: 409.598. 

• Pattern Two; Capitol Airways. Travis 
AI B. Calif, to Dover AFB, Del., witli 
mtcniiediafe stops. C-4h aircraft. 
Monthly mileage; 546.790. 

• Pattern Three; Riddle Airlines. Olin- 
stcad -\FB. Pa., to Loring AFB. Me., 
serving more intermediate points than 
other patterns. Monflily mileage: 400,- 


7S6. 

• Pattern Four; American Air Export & 
Im|)ort. Coicrs Texas, Oklahoma, New 
Mexico, Ciilifomia and Utah. Monthly 
mileage: 418.414. 

• Pattern Fisc; American Air Exjxirt & 
Import. From Hill AFB. Utah, to ElK- 
worth AFB, S. D.; Malmsttom AFB, 
Mont-; Fairchild. Larson and Mc- 
Chord .AFB in W'ashington .iiul back 
to Hill AF'B. Montlily mileage; 74,675. 

Lt. Col. E. L. Sawhill, deputy chief 
of AMC’s Airlift Division, emphasizes 
that Logair is not used cxclusiielv bv 
AMC. It serves ail of USAF’’.s wni- 
maiids and from time to time hauls 
cargo for the .Anny and Navy. 



But AMC probably is the one com- 
mand that can profit the most from 
its operation. It was almost file years 
ago that test operations were set up to 
|)rovc that economies could be realized 
horn use of scheduled air lift. In one 
of them, engines and electronic parts 
were supplied to a bomber wing, in- 
itially in the U. S. and later overseas. 
In the second phase of this operation, 

SMS. The routing supply cycle of 50 
days was cut to approximately II. 

Time Saving 

A second domestic test imolvcd 
moling engines to Strategic .Air Com- 
nijiid bases from overli.ml and produc- 
tion plants. The normal 155-day cycle 
to get an engine from S.AC to ovcrliaul 
and back again w~as cut to 75. Surface 
slii|)mcnt would have required an ad- 
ditional 28 engines in transit. Their 
cost: $1,680,000. 

At least partialh' on the basis of 
tliis cx]>crience. Logair was launched 
a little more than two and a half sears 
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Tlic objectives were defined; 

• To provide .AMC witli a guaranteed 
and dependable in-being airlift, prac- 
ticing for D-Dai-. 

• To expedite the delivery of critical 
and liigh-valuc items, lesulting in 
shorter pipelines, reduced .stockpiles 
and ptocurcnicnt cut-backs. 

• 'I’o determine for AMC wliat items 
should be airlifted to USAF units. 

In April 1954. Mercury Scnicc-tlie 
initial Logair schedule witli C-46 air- 
cr.ift-was launched- There were con- 
tracts for the Eastern and Western 
zones. On the first circuit, there was 
fii’c-day-a-wcck service out of Kelly 
AFB, Tex., northeast to Westover, 
Mass., and back again. On the second, 
flights went from Kelh' northwest to 
McChord AFB in AVashington. 

Cost, Route-Miles Grow 

AMC figures show that 568,657 
route-miles were flown in tire first 
month. Load factor was 92%; total 
cost of the operation $262,669. \ATicn 
Resort introduced DC-4 senicc in No- 
I’cmbcr of that vear, tonnage jumped 
from about 4.5 niillioii lb. to 6-5 mil- 
lion lb. Cost rose to 5407.000; route- 
miles to 546.646. 

All cunes have gone up in the past 
two years. Last .August, for example, 
Logair moved 16.850 tons. Ton-mile 
cost was 15.8 cents and contractors 
were paid SI. 595.480- The load factor 
ran 71.5%. Seniee was provided to 55 
stations-12 of them .AMC bases, tire 
rest offloading points for that com- 
niaiid’s "customers.” 

It MTM.A takes riser contract nego- 
- for Log.iir and determines what 


it shall 


:r agciic 


CHART shows i 
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it w ill make better ii 

the as'.iilable spice. This means the end 
of AMC's priority system and the sub- 
stitution of another one that US.AF 
looks upon witli some skepticism. 

It is equally certain that MTMA 
would merge l.ogair with the Navy’s 
Quick Trans, a coast-to-coast run n|jcr- 
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atcd by California Eastern AMation, 
liic. 

'llie fiiiiil major |)os>ibiIih; MTMA 
might reduce tlic imigiiitude of the hvo 
scr\iccs. substitute |teatct reliance on 
existing sclicdulcd coinnietcial ait cargo 
facilities. 

'Iliis uould be an obsious anathema 
to Air Materiel Command and the 
N'a\y. who say these facilities offer no 
inajur contribution to their mobilization 
IJOtcntial. 

Argentina to Build 
T-34 Under License 

Beech Aircraft Cotp. will build 1 5 
T-3d trainers at its W'ichita. Kan., plant 
and ship the balance of an order for ap- 
proximately 90 to Argentina disassem- 
bled under a S4 million contract with 
the .Argentine govcminent. 

Beech will prmide tcclmieal assist- 
ance for the as.scinbly operation at Cor- 
doba. .Argentina. Contract is the first 
licensing and tcclmical agreement be- 
tween a U. S. manufacturer and Argen- 
tina since W'orld W'at 2. Argentina, 
wliicli will har e tbc trainers equipped 
for armament svstems training, is tbe 
seseiith foreign nation to buy the T-34 
and the third to sign a licensing agree- 

First Flights Made 
By F-106A, FJ- IB 

Two new sersions of military airplanes 
— Convair's l'-106.A and North Ameri- 
can's FJ-4B— ha\e made first flight- 

The F-lOfiA is the redesignated 
I-'-102B, and differs from the F-102A 
mainly in the cliangc from tlic Pratt & 
W'liitncy J57 to the mote powerful J73 
engine. 

R. L. Johnson, cliief engineering test 
pilot at Edwards AFB, Calif., for Con- 
vait and head of the F-10()A test pro- 
gram, was the pilot on the 20 min. 
flight. 

Comair has S83 million contract 
for the F-106A. 

llic FJ-4B. flown from North Amer- 
ican's Columbus Division at Port 
Columbus, Ohio, is an EJ-4 Fury modi- 
fied for low altitude attack operations. 
Longitudinal, lateral and directional 
control system improvements liave been 
made for aery low altitude high speed 
operation, and a low altitude bombing 
system is utilized. 

W'rigbt J65 engine dcseloping 7,800 
lb. thrust powers tbc FJ-4B. 

Consair also proposes a newer devel- 
opment of the F-102 scries, tentatively 
designated F-106C. It would have a top 
speed of well o\ct Mach 2, incorporate 
an advancctl desclopmcnt of the J75 
and feature a clipp(^ vertical fin and 
canard design (.AW Dee. 3, p. 23). 



VENTRAL fairing, nozzles for twin jet engines arc accented in this belly \-iew. 


Soviet Twin-Jet Supersonic 
Farmer Details Are Shown 

Rmsian fighter, code named Farmer by NATO, can reach 40.000 ft. in 
about Z min. 7 see. after takeoff. Naw model shows mid.mouiited uiiig and 
low set foil ate tapeted fo blunt tips. Nose intake is round, bnt fuselage (fattens 
and broadens after cockpit to house hvo engines, believed tu be axial flow- turbo- 
jets of bypass design (AAA' Julv 2, p, 28). Sharp nose probe located at bottom 
of iiihike dtres not appe-at on model, but shows on photographs (,AAA' )i‘h 9, 
p. 30), I''atmcr is in 900 inph. class, can attain Mach 1 in level (fight. Long flat 
fuselage contrasts with barrel sliape MiG-13 and MiC-i7. 



VERTICAL tail section of Fanner is large, angular, extends well aft of fnselagc. 
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British Air Exports Estimated 
At Record $294 Million in 1956 


London— British aircraft industrs’s 
record exports arc expected to total 
$293.4 million for 1956. 

Pteliininar)' figures given by the So- 
ciety of British .\ircraft Constructors 
show the following export breakdown: 

• /Wrframes $201 million. 

• ^mponents $14 million. 

Ibis is an increase in exports of mote 
than 90% over the past two years and 
establishes Britain as the nearest com- 
petitor to the U.S. industry. Final Brit- 
ish figures are due in three weeks. 

(By comparison, latest Department 
of Commerce figures for U.S. exports 
of complete civil aircraft and parts 
alone January-September, 1956, totaled 
$393 million.) 

SBAC says the record trade vindi- 
cates British industry policy and tech- 
nical excellence in recent years. Re- 
cent contracts give rise for quiet 
optimism in the firturc, the SBAC adds. 

In answer to those who have criti- 
ciacd the annual SBAC flying display 
at Kamborough. The society says there 
is a direct relationship between the 
flying display and the rapid expansion 
in export trade. Ibe 1957 displav will 
be Sept. 2-8. 

SBAC notes that Viscount orders 



during the year numbered mote than 
hvo a week. Twenty-thret Bristol 
Britannias were sold during 1956: five 
of them to Northeast .Vrlincs. Capitiil 
.Vrlines purchased 14 Comet 4s in an- 
other large dollar sale. 

In addition, there were orders from 


Holland for Sea Hawks, from India and 
Finland for Gnats and from Denmark 
for Herons. Western Germany ordered 
more than 200 aircraft of rarylng types, 
the society reported. 

A large part of the industrs’s profits 
arc being plowed back for des'elopment 
and research, the SBAC said. It noted 
that the Cyprus airlift during the Suex 
crisis spotlighted the R.\K’s shortage 
of modern transport aircraft. 

This, and the need to build up a siz- 
able home market for large airliners, 
was again emphasized during the year, 
a spokesman said. 

Cessna 310 Wins 
Lightplane Contract 

Wright-Patterson AFB, Ohio— Cessna 
•Mrcraft Co. will receive a $5 million 
USAK contract for 80 Model 310 light 
twin-engine aircraft the Ait Materiel 
Command announced last week. 

The award is the first under AMC's 
new policy of buying "otf-thc-sliclf” 
planes when USAF needs a model also 
ax'silablc on the commercial market. 

The 310 is a five-place metal aircraft 
with a cruising speed of more than 200 
nrph. USAF will use it for liaison and 
light cargo missions. 

lliree other mamifacturers submitted 
proposals in the competition. Cessna 
won the contract after a joint esaluatioii 
by AMC and the Air Research and De- 
sclopmcnt Command. 



Short SC.1 Begins Test 


Shait SC.I. is British \-«tic3l lift research aircraft built around live Rolls-Royce R.B. 108 turbojets similar to the Soar. Layout Is a delta 
wing of lliidc scebon mounted on a short body: fixed landing gear is ii-scd. Ciineiit speculation places four of the engines in a central 
group discharging rlownw-ard for vertical lift, and the fifth .it the tail in the conventional |K>sition for forward propulsion. Finir control 

bilization systems were dcvctnpcrl bv Short in collaboration with Koval .Aeronautical Establishment, I'amborougli. Prcsumablv this svs- 
teni was tried out on the Filing Bedstead test rig built bv Rolls-Royce for R.AK as a conttol test vehicle. Taxiing trials have begun w itii the 
SC.I. Development is being done at the Casllctcagh iikint of Short Brolliers and llarland. Ltd.. Belfast. Ireland. 
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Artist's F-105 — Partly Right, Partly Wrong 

This drawing by a Japanese artist of Republic F-105 'I'hnnderchief has several radical errors— one almost hidirxous— but also is close enough 
to the actual airplane to indicate the artist had mote than a verbal description, company says. Background is autlienlic— the flight line at 
Edwards .AFB, ^lif, .As described by Republic, F-105 has short, very thin sw-cptback wings, long evlindrical fuselage, one-piece firing Tail 
set low on aft fuselage, and ventral fin. Intakes on drawing do not appear to confomi with company description, which has them set in 
wing roots (AW Aug. 6, p, 459). The artist is known to have visited Edwards. 


Congress Girds for New Aviation Battles 


By Katherine Johnsen 

Washington— Congress began its new 
session last week with early fights over 
military and eommetcial aviation already 
in the offing. 

On the military side, the Eisenhower 
Administration has cut between 53.5 
billion and S5 billion from USAF"s 
Fiscal 1958 budget requests. Tlic cut 
probably will be a springboard for the 
Democratic majority’s attack on the 
administration's overall defense policy. 
The battle will be touched off by these 
doclopmcn t': 

• Release of the Senate Ait Power In- 
vestigating Subcommittee's report. The 
subcommittee, headed by Sen. Stuart 
Svmington (D.-Mo.). will issue a report 
liishly critical of the administration’s 
dcTciisc policies based upon hcaringv 
held last spring, during whicli the com- 
manders of USAF’s various command.s 
testified to tlic need for more funds to 
nrcct flic increasing Russian threat. 
Sen- Symington says he "hopes” the 
report will be unanimous. 

Tlicre is little likelihood, however, 
that it will be. 

One of the Republican niembcts of 
the subcommittee— Sen. James Duff 
(Pa.)-was dcfeited in the November 
elections. The three Democrats on the 
subcominitfec— Symington, Sen. Henry 
Jackson (AA’asli.), Sen. Sam Enin 
(N, C.)-arc expected to sign a report 
criticizing the administration's defense 
policies down-the-line. with a counter- 
acting minority report by Sen. Lexcrett 
Saltonstall (R.-Mass). 

• Briefings before Senate Armed Serv- 
ices Committee— of which Symington 


is a member— and the House Anncd 
Services Committee. These briefings 
probably will furnish the basis for fur- 
ther challenges of the administration’s 
defense policies by Congressional 
Democrats. 

Civil Aviation Controversy 

In civil aviation, the main contro- 
versy will be over the role of the non- 
scheduled lines. 

The Independent Milihiry Air Trans- 
port Assn, and Air Coach Traiisport 
Assn., will push for legislation author- 
izing the Civil Aeronautics Baird to 
grant certificates to ‘’supplcmenra! car- 
riers" for limited schedules without 
drawn out proceedings. The move will 
be opposed bv the Air Transport Assn. 
ATA will argue that the CAB already 
has authority to give non-skeds’ certifi- 
cates defining area, charter-serv ice, com- 
modities to be carried, etc. 

ATA fears that any C.AB autlioritv 
to limit the schedules themselves 
might also be used against the sched- 
ul«l lines. 

Agreement on MATS 

On one proposition, however, there 
is basic agreement among the scheduled 
and nonschcdulcd groups-that the 
Military .Air Transport Service, ncwlv 
organized as a self-sustaining entitv 
(AW Dec. 17. p. 34), should rely 
primarily upon contracts with com- 
mercial operators for its service. Con- 
gress also leans toward this view. The 
House Appropriations Committee last 
July noted it "recognized the strategic 
importance and necessity of a strong 
M.ATS type oiKr:ifion (but) at tlie 


same time it is apparent that com- 
mercial air facilities, including scheduled 
and non-scheduled airlines, arc an 
essentia! part of the overall mobiliza- 
tion transport strength of the U. S-’’ 
The commercial carriers, the report 
said, "will provide a major part of the 
ability of the nation to meet the huge 
demands for transport in the event of 
a sudden war emergency.’’ 

More InvestigaMoni 

More investigations also are in the 

They include: 

• Senate Permanent Investigating Sub- 
committee will open hearings within 
the next few weeks on the heavy trading 
of Northeast .Airlines shares after the 
CAB granted the c.irricr a New York- 
Miami route in e.xccnrive sessions. 
A\'all Street trading jumped from 400 
.shares on Aug. 2— the dav before the 
CAB'S action-to over 20.d00 shares on 
the following morning, 'live CAB de- 
cision was made public on .Aug. 10. 

• House Appropriations Armed Services 
Subcommittee headed by Rep. George 
Mahon (D.-Tcx.) has been carefully 
following government practices on the 
procurement of aircraft and related 
equipment and profits allowed. Other 
subcommittees are expected to cover 
the same territory on various aviation 
earnings. 

Members of the appropriations com- 
mittee of the two liouscs also « ill play 
a prominent part in the aviation debate. 

After hearings last July, the Senate 
.Ajjpropriations Committee declared 
that it had "had forcibly brought to its 
attention frequent examples of diiplica- 
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Navy Quits Joint IRBM Project, 
Confirms Plans for Own Missile 


tion of facilities and functions tlirough- 
out tlic Department of Defense. In 
some cases, it added, “Tliis duplication 
borders on unconscionable waste of the 
country’s resources, not only in mate- 
rial, but in land resources, inimpowcr. 
and money." The committee lias di- 
rected the Defense Department to 61c 
a report by Jan. 50 outlining the steps 
that har e been taken to correct duplica- 

Air Traffic Control 

Debate and verbal argument and pres- 
sure is the main iiimiencc the new 
Democratic Congress can have over the 
course of the airpower program. 

rlic show-down rotes, as always, 
will be on budgetary proposals. But the 
fact stands that an administration, un. 
convinced of the need, docs not use 
inoncy-cvcn if it has been appropriated 
by the Congress. 

The debate over funding for ait traffic 
control facilities probably u’ill not be 
raised until the spring voting on appro- 
priations. Railroad representatives can 
be counted upon to try and hold the 
funds to a miniinum. arguing that the 
cost should be borne by the airlines. 

To counter this, congressional ap- 
propriations committees are expecting a 
report recommending methods of as- 
.scssing the users of airways. Undet 
Secretary of Commerce for Transporta- 
tion Louis Rothschild promised it in 
testimony last summer. 

The particular legislation wanted by 
the scheduled lines is a ine.isurc author- 
izing c-arriers to "set-aside’’ subsidy in- 
come for use in 6nancing equipment 
purchases. IMA'I'A will not oppose the 
muse, but indisidiial nonschcdiilcd 
lines proliably «ill. 


Wasliiiigtoii — Nav\- conhiined last 
week that it is pulling out of the joint 
Annv-Na\-y intcrineduitc-rango ballistic 
missile program to develop its own 
IRBM as first reported by .Aviation 
Week last Teb. 20 {p. 26). ’I'he Navy 
IRBM has been designated the Polaris. 

The basic reason behind the split, as 
detailed bv Aviation Week on h'cb. 27, 
(p. 5-1), is Navy’s requirement for a 
solid-fuel rocket with a rclatis cly squatty 
con6guration to meet shipboard storage, 
handling and launching problems. 'Inc 
Jupiter, coniproinise mi.ssilo under the 
joint program, is a further desclopment 
of the .Army's long, thin and liquid- 
fueled Redstone. 

Major contractors for the Polaris are 
Lockheed .Aircraft Corp., General Elec- 
tric Co. and Aerojet General Corp. 

.Abandonment of the joint program 
bv the Navs' is the second major blow 
to Atms’s missile efforts. 

A nionth ago. Defen.se Secretary 
Charles K, Wil«m took responsibiliK 
for ’’operational cniploynient’’ of land- 
based IRBMs away from the .Atniy and 
Bin’C it to .Air l'’orce. leasing the Anny 
free onlv to make fcasibilih' studie.s on 
IRBMs lAW Dec. 5. p.'50). Some 
Pentagon obsetsers bdiesc that Anny’s 
nucleus of designers and engineers will 
break up without Nasy support and 
with little prosjiect of future work on 
anvthing but short-range missiles. 

The Polaris is the fourth inter- 
mediate-range ballistic missile program 
being conducted in the West. Besides 


Jupiter, otliers are Air I-’otce's TJior and 
a Britisli program (AW' l'’eb. 27. p. 34). 

Polaris ss ill be capable of underwater 
bring from submerged submarines as 
well as from ships. Rear Adm. John E. 
Clatk, director of the Guided Missiles 
Disision in the Cliicf of Naval Opera- 
tions’ office, said in Senate testimony 
last May that the Nasy would be "tea- 
sonabh' sure of the form that the ballis- 
tic missile will take . . . within the 
next vear.” and that "wc could build 
a .submarine and have it ready shortly 
after the missile (is) reads-.’’ 

llic Navy also has talked of using 
biittlcsliips or laigc cruisers as mobile 
launching platforms for the missile. 

News Digest 


Lee S. Johnson has been elected gen- 
eral manager of Sikorsky Aircraft Disi- 
sion of United Aircraft Corp.. succeed- 
ing Bernard L. Whelan. Whelan will 
tontinuc as a sice president and as a 
member of the operating and policy 
committee of United. Johnson is former 
senior assistant general miinagcr. 

Two new .Assistant Secretaries of De- 
fense base been appointed by Ptesident 
Eisenhower; 

• Mansfield D. Sprague, who will be in 
charge of manpower, personnel and re- 
scrs'c affairs, replacing Carter L. Burgess, 
wlio resigned to become president of 
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Trident 2 
In Flight, 
Ground Tests 

Frcncli Trident 2, in fiist flight (above), 
is powered by a coinbiiiaHou of SEPR 

jet engines mounted on uingfips. Powei- 
pbnts of first 10 planes will be Dassault- 
built .Arm.strong-Siddcley Vipers of 1,650 
lb. timist each. Next 10 will have tnibo- 
meca Cabiao engines rated at 2.400 lb. 

How I'rident 2 (top right) coni|>ares with 
1'ridcnt I (bottom right) is shown in fueling 
views. Trident 2 has two rocket engines, 
not three, and landing gear has been length- 
ened and redesigned. Span of Trident 2 is 
about 25 ft., compared with 25 ft. of Tri- 
dent 1. Small downward poiiiang fins on 
hiirizontal stabilizer tips of Trident 1 have 

Tucboinimp exlimist is carried off in pipe 
from bellv. 

Oucst '.Aviation, which bnilds ’rrident, 
ays it lias amaring stability in liigh SHi«;r. 
sonic Sliced maneuvers (.AW N'ov, 5, p. 54), 
Ceiling is limited by pilot s-uliicrability at 



Worl<l Aitlincs (AW Dec. 10, 


p. 391. 

• Edward P, McGuire, wlro "ill he in 
charge of supply and logistics, replacing 
Thomas P. Pike, non a special aehiscr 
to I3cfcnsc Scctctars Charles E. W'ilson. 



B-58 on Takeoff 

Indication of how the long bogie landing gear of Convair's B->8 Hustler sii|>efsi>iiie bomber 
letiaets is giveu in these takeoff pliotograplis. Struts are jointed to |Kiinit wheels to rise 

]ihotos. Increase of conical c^iiibcr of wing tuvard tip is evident. Note ccnhal spike in 
V-Hiiabic geometiv inlets to force inclined shock ware at supersonic si>ceds (.k^V Dec. 17. 
p. 26; Dee. 31. p. 30). .\viation Week first revealed the cunieal caiiibct tcchmi|ue in the 
Nnv. 26 issue (p. 26), and followed with esclusivc B-38 pictures in the 13ee. IT issue. 



.Aero Digest Magazine suspended 
publication witli its December issue, 
ilic monthly was founded bv Charles 
(. Gliddcn in New A'ork in 1^22. 

Eastern Aircraft Cot]). Hackensack, 
N. will be exclusive North .American 
agent of the Louis Brcguct Co. of 
h'rancc. Brcguct is mamifacturing 1 5 
BR 763 four-engine passcngct/cargo 
transports. 

Strategic .Ait Coiiunand flew li mil- 
lion hr. in simulated combat missions in 
1930, completed more than 130,000 
icfiicliiig hookups. -Accident rate in 
hcavv flight schcdnlc was 11 pet 100,- 
000 Using hours, including minor as 
well as major incidents. 

Canadait, Ltd., with flight tests im- 
minent for CL-28, lias added Paul hal- 
euncr to its test pilot staff, kalconer, 
who was second pilot of tlie Bristol Bti- 
tainiia on its North .American tour, has 
logged 300 hr. in the Britannia. CL-28 
is a piston engine maritime tccomiais- 
saiiec version of Britannia. Transport 
letsion. the CL-t-f, is being considered 
b\ the Royal Canadian .Air I’orcc, 
.iliicli has ordered the CL-28. 

North American .Aviation rolled out 
the last of more than 6,000 Sabre jets, 
bringing production in the U S. to a 
close. Prcidnction under license contiii- 
iic-s in Canada. Itah, |apaii and .\us- 
traliii- l'-S6h' line at North American’s 
Los Angelcv plant has been converted to 
proditefiun of l -IOOE, bvo place version 
of the 1-100 Super Sabre. 

Rolit .Aircraft Corp. will offer S7.3 
million of convertible subordinated de- 
bentures due in 1977. Offering, which 
will be underwritten b\ the l'‘irsl Bos- 
ton Corp, and Lester, Rliims & Co., 
will be used for some plant moderniza- 
tion and expansion, and to reduce out- 
standing shoit-tcnn bank loain. 

.kireraft industry backlog, estimated 
b\ Conimercc Department at S19 hil- 
iidii at the start of 1937. is a one-third 
increase over backlog at beginning of 
1956 and the liigliest level since World 
\\'ar 2. the deirartinent reports. 

l''ruchauf Trailer Co. will bmld com- 
bination transixirtcr and launcher for 
USAh' s Martin TM61B Matador mis- 
sile. Subcontract from Goodyear Air- 
craft Corp. is for more than 51 million. 
Trailers will be built at I'rucbauf’s Ft. 
Wayne, Ind-. idant. 
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A knife— just a few inches of forged steel— frequently stood 
between the pioneers and sudden, violent death. There was no second 
chance for these men in buckskin. When called upon, chat 
knife had to petfocm , , . and petfotm well. 

Today, the need for dependability in our implements of national defense 
has become mote vital than ever before- As a major supplier to both 
government and industry, Rhccm takes great pride in making available 
products of unqnesiioned qmitily. .. of proved dapendobilily. And coo, Rheem 
can always be relied upon for low per-onit cost and on-time delivery. 

Rheem's integrated Government Products facilities are presently in 
quality development and production on air frames, missile and jet engine 
components, airborne ordnance, electronics and ordnance macerieL 


''There never was a good knife 
made of bad steel” 


YOU CAN RELY ON RHEEM 

Rheem Manufacturing Company • GOVERNMENT PRODUCTS DIVISION 
DOWNEV, CALir. • SAN 


PABLO, CALIF. • WASHINGTON, D.C. • PHILADELPHIA, PA. ■ BURLINGTON, N. J. 




AIR TRANSPORT 


New Global Service Authorized by CAB 


CAB provides second service to compete under U. S. 
flag with Pan American; TWA exleiuled to Manila. 


By Craig Lewis 

A\'asl;iiigton— Civ il Acromiutics Board 
li.is provided a second U.S. flag roimd- 
tlic-wotld ait service by extending Trans 
W'otid Airlines’ system to Manila where 
it will link with Northwest Airlines' 

The new serviee, approved by Presi- 
dent Eisenhower, will provide compe- 
tition for the round-the-world service 
Pan American has operated since 1947. 

Ill order to link T\\'A and North- 
west loiifcs at Manila, the CAB ex- 
tended TW'.A’s Ear East route from its 
old terminal at Colombo, Cevlon, to 
Manila via Bangkok, Tltailand. The 
now route gives the airline a much 
stronger Ear East anchor. 

The new vvorld service links TWA 
and Nottliwcjt 10 scats after the CAB 
first authoriacd such a service. In 1946. 
a link svas approved at Sliangltai. but 
was never started because of tlic political 
situation in China. 

TW.A tiicd again in the Transpacific 
Case with an ap])lieation for a route to 
Tokvo to meet Northwest. In 1959, the 
C.AB denied tlie request, mostly bccaiisc 
it would mean point-to-point duplica- 
tion of Pan Amcrit-an's route, and would 
overlap a new route giscii to Northwest, 

The C.AB said its decision to give 
TWA the new route is an integral yxirt 
of its policy of balanced competition 
by Amcrieah-flag carriers. TTic Board 
noted that it has established this ijolicy. 
with White House approval, in a num- 
ber of decisions over a period of vears- 

Tlic need to strengthen TWA’s sss- 
tern svas another major factor in the 
Board's decision. The CAB pointed 
nut that Colombo is one of the sveakest 
foreign Icmiimils; that Manila generates 
over 12 times as many passengers. 

Unsettled conditions in the Middle 
East were cited as anothet factor, since 
a .strong route besond India svill help 
TWA maintain full operations to the 
I'at East if the carrier should have to 
discontinue service in the Middle-East. 

The nesv. longer route also will help 
TAVA overcome restrictions on botli 
TAA’.A and Pan American imposed hv 
the Indian Government in the U. S-- 
India bilateral signed a v’car ago, since 
it cases TW.A’s dependence upon In- 
dian traffic in its Fur East operations. 

Praising tlic C.AB decision, E. O. 
Cocke, TWA vice president for sales. 


said tliat round-the-world traffic now to- 
tals nearly 1 5.000 pissengeis a year; 
estimated it svill dou\>le by 1960. 

Rejecting Pan .American’s estimates 
of the traffic diversion the new route 
will cause, flic Board said that expected 
traffic growth, plus the nesv promo- 
tional efforts of I'WA and Northwest, 
lead to the conclusion tliat most of 
TW'.A’s traffic will he newly generated. 
CAB says disetsion from PanAm svon’t 
total more than S300.000 a year. 

Opposing the new mute extension. 
Pan .American argued that it would 
postpone the time svliai P.AA will be 
able to justifv resumption of its service 
to New Delhi. Under the U. S.-India 
bilateral, the .American carriers liavc to 
jiistifs- increasing their flights bs prov- 
ing that tiles' arc c.iiryinf more traffic 
to and beyond India. 

Ansssering this argument, the CAB 
said tlic round-the-world service i.s 
clcarlv more impurtanf than service to 
New Dcllii. Tlic Board added that its 
action ptob.iblv will not liav e tlic effect 
Pail Amctican claims it will hav c on the 
New Delhi situation. 

The C.AB also rejected Pan .Ameri- 
can’s contention that I’W.A does not 
have enough aircraft to operate the 
new service. CAB said it is confident 
that TWA will acquire vv hatever .litcr.ift 
are needed, but it also said that the 
availability of equipment "is not a nec- 
essary factor in dctcmiining vvlictlier vve 
should grant an extension. 

'■'rW.A's new autlioritv to serve 
Manila and Bangkok tcmhiiates |uly 4. 
1959. The carrier’s entite authorization 
for the Middle East and .Asian points 


.ilsci expires on that date, and the Board 
will review them all at the same time.” 

C.AB .Member Chan Gurney filed a 
strong dissait against the decision. He 
called it "economicalU' unsound and 
intcmationally unwi.se." 

Gumey feels that no need for an- 
other round-the-world service has been 
shown. He said there is no evidence 
that present service is inadequate or 
will be inadequate in the future. 

The dissent maiiihiiiis that the new 
service will be of little value to pas- 
sengers traveling around the world be- 
cause they generally make several stops 
and side trips, using several airlines in 
tlic process. Gurney also points out 
that travelers will still have to change 
carriers in Manila, 

llic minoritv member said that the 
record in the case indicates there will 
be little additional roiind-tfic-world 
traffic generated by TWA and that 
most of its traffic will be diverted from 
Pan .American. Comparing C.AB diver- 
sion estimates of $500,000 with Pan 
•Amcrican’.s claim that it will need $5 
million more in subsidy, Gunicv- said 
that whichever figure is neater right, the 
increased subsidy cost won’t be offset 
bv increased service and convenience. 

"I firmlv believe that it is definitely 
not in the public interest to authorize 
a comi>ctitivc service on such a thin 
route and when the new senicc would 
impair the existing service. Tiiis award 
appears to be in the nature of competi- 
tion for competition alone without re- 
gard to the services required or the 
impact cm tlic existing carrier which 
provides the service,” Gumcv said. 

The dissenting CAB member also 
pointed out that the route award may 
liavc a bad effect on U. S. iiitcniation.il 
aviation relations. 


Off-Route Restrictions ReinoAed 

1'ram M'orld Airlines and United Air Lines. 

Ilic lifting of the rcstiietioiis reverses a 10-ycar C.AB policy against alloniiig 
the tince transcontinental onicis to make opmtional stops at points not on tlrcir 

off-routc |X)iirl5 for regnlar service from the airlhre irpking opctatiorral stops. 

Now C.AB has decided tlrrrt Anrericair. United and I'AA'A can nrakc stops at 

'lire investigatiorr. which steLned ftoitt the D^rver SetJee C-JK. was decided 
bv a fhree-nran Board. Vice Chalrnran loseph P. Adarrus and Member Hatrrrat D. 
bermv voted to lift the restrictions, and Mrmiber C. loseph Minetb' voted to retain 
them.’ .Mhretti said conditions wliicb led to the restrictions have not changed to 
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Trans Canada Buys Stretched Vanguard 


New York-Ttans-Ciinada Ait Lines 
will buy 20 Vickers Vanguard 952 air- 
liners at a cost of S67.1 million, and 
four more of tlic British tiirboprops. 
at an additional SH.7 million price 
fag, arc on option. 

TCA, currently operating 18 Vickers 
\'iscimnts with 20 more on order, cx- 
[x-cts dclircry of the first Vanguards in 
fall of 1960 and plans to use them on 
its transbordcr routes to New York and 

Vi'clers also is negotiating with other 
North ,\nieriean carriers for Vanguard 


orders. Trans World Airlines. North- 
svest Orient .Airlines and United Air 
Lines arc said to be interested in the 

The TC.A Vanguards, about double 
the Viseoimts in site and 100 mph. 
faster, will carry 32 first-class or 102 
tourist passengers. 

'i'hcir capacih’ in mixed configuration 
is 60% tourist.' 

Tile aircraft, which will be delivered 
ill a North .American, fully winterized 
version, will be powered by Rolls-Royce 
Tsne RB. 10-t Stage 2 engines (-AW 


June 18, p. 45). Hie Tnics, each dc- 
seloping 5.513 equivalent shaft horse- 
power. will gisc the Vanguards a 420 
mpli.-plus cruising speed at 20.000 ft. 
TCA says. 

Gross weight of TC.A’s Vanguards 
will be 141,000 lb. with a 114,000-lb. 
niaxinium landing weight and a 24,000- 
lb. payload. 

Effective stage range in Canadkin 
winter operations ssill be 1,750 mi. 
Still-air range with 21.000-lb. pasload 
is 5,000 mi. 

'ITic Vanguard’s ‘'double-bubble" fu- 
.sclagc will include a lower section with 
two pressurize'd cargo compartments 
with a total two-ton capacity in mixed 
fliglit.s or 10 ton.s in all-cargo service. 
I’CA will use an interior that includes 
four washrooms, two galleys. 

Stretched Version 

The airline plans to retire its DC-3s, 
North Stars and Super Constellations 
before mid-1961. It then will have an 
.ill-tiirbiiic fleet including DC-8 as well 
as the two Vickers types. 

Ilic specifications of TCA's Van- 
guards show differences from those 
first announced for the aircraft, h’usc- 
lage has been stretelied from IIS ft. to 
122 ft.. 4 in. Maximum takeoff weight 
was increased bv 6.000 lb., and 5.ff00 
lb. of pas'load was added. 

Rolls-Ro\cc appears to be ahead of 
schedule in ils dcselopmcnt of the 
T\nc. Prev iously anmmnccd plans called 
for three stages in the development pro- 
gram, the first to be available for 1959 
delivery and to be rated at 4,470 esbp 
for takeoff. 

Second stage, expected to be ready in 
early 1961, was to he rated at 5.075 
eslip. and to fciitnre a turbine disk cool- 
ing system and liighcr-femperature re- 
sistant blades. The third shage. planned 


TCA Vanguard Specifications 

Number of Passengers 82 all-first class: or 102 oll-tomist- 

Combination: 60% tamist 
•*0% fiist-elavs 

Cargo Volmiic I. -110 eu. ft. 

Cruising Speed [Standard .Atniosplicrc) 424 iiipb, 

(lin.OOO lb. at 20.000 ft.) 

Ultimate rniige J.OOO statute miles with fuel t-aiiks and with 21,000 lb- pavload. 

Stage Ranee 2,600 mi, (21,500 lb. iMvIoad and reserves: 

fuel for 250 mi. diversion and 60 min. 
holding on four engines at 5.000 ft.) 

Masinuim Payload 24,000 lb. 

Powcrplant RolU-Rovce Tvne II producing 5,515 eshp- 

Kuel IP-4 

I'ncl CaiMCiK 30.000 lb. or 5.100 inip. gal. 

Runway Takeoff Length 6,300 ft. 

Rnnwiiv Landing length 5.500 ft. 

Gross iakcoff Weight 141,000 lb, 

larmb'ng AX’eigbt 114,000 lb. 

Span 118 It. 

Overall Length 122 ft- 4 in. 

Height 35 ft. 

Interior Width, Cabin 10 ft. 9 in. 

Normal Cmising .Altitude 20.000 ft. 

Pressurization 6.55 psi. or 8,0(10 It. in the cabin at 30,000 ft. altiludc- 
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for first-half 1965 availability, was to 
be rated at 5.500 esbp. 

With 5,515 esiip.. the eugim-s for 
TCA's N'anguards fall between Stages 2 
and 5 and are set for earlier dclivcrv 
than had been planned for Stage 2 

Cargo Flexibility 

h'rcight space in the Vanguard is 
entirely separate from passenger ac- 
commodations. and its 1,410 eu. ft. can 
accommodate almost a full payload 
witliout interference with the scats. This 
arrangement is expected to give the air- 
craft flexibility between mixed and all- 
curgo operations. 

TCA expects to openitc its A'an- 
guards at 'Tematkably low” aircraft-mile 
and seat-mile costs, according to G- R. 
McGregor, the airline’s president. An 
earlier com|wr^>o^ of a 95-passenger 
version of the Vanguard with a 4-k 
passenger Capital Airlines Viscount 
over a 400-mile stage showed a cost of 


Washington— .Airline authority to 
charge full fares for unaccompanied 
children was upheld last week by the 
Civil Aeronautics Board in its decision 
in a complicated child fare case. 

rhe Board found that, under the law, 
Ihe airlines have the tight to charge 
full adult fares for unaccompanied 
children between the ages of five and 
12 years, and it refused to requite car- 
riers to flv children at a lower rate. 

In its decision, the CAB rejected 
arguments that airlines should have to 
follow the custom of common carriers 
ill offering lower fares for children. 
'I'lie Board said that, while lower fates 
may be desirable, the law docs not 
require them. 

Obsening that the Civil Aeronautics 
Act allows the airlines substantial areas 
of discretion in setting fares, the Board 
said it is "not prepared to intrude on 
that discretion merely because our 
concepts of social [Xilicy might favor 
one fare practice rather than another.” 

The Board found that the record in 
the rase shows the cost of carrying 
children is at least as high as that for 
carrying adults- It also found that it 
costs more to carry an unaccompanied 
child than it does to carrv a child 
traveling with an adult, and that car- 
riers arc not being unjustly discrimi- 
natory in charging more for unaccompa- 
nied children. 

A second issue in the investigation 
involved the practice of charging half 
fare for a child on the domestic leg of 
an international flight and full fate for 
a child on a purely domestic flight. Ilic 
Board found tliis practice is iinjustlv 
discriminatory and ordered tlic carriers 
to correct it. 


1.52 cenlv for the Vanguard against 1.6 
cents for the smaller plane. 

Ease of Maintenance 

Vickers designed tlic Vanguard for 
ease of maintenance comparable to the 
Viscount’s, and also kc])t in mind the 
integration of A'anguatds into a Vis- 
count operator’s fleet. TCA was the 
first North American turboprop oper- 
ator with its Viscounts, which were de- 
veloped for operation on this continent 
with TCA-Vickcrs cooperation. 

As with the Viscounts, equipment 
and electrical systems of the Vanguard 
will confonn with North American rc- 
quiiemen ts. 

Vickers has estimated its Vanguard 
market at between 100 and 500 air- 
craft. 

British European Airvvavs has or- 
dered 20, and expects delivctv begin- 
ning in the spring of 1960. P’irst trial 
flights of the aircraft are scheduled for 
fail, 1958. 


In removing this international-domes- 
tic discrimination, the carriers have a 
choice of charging reduced fare for chil- 
dren on both flights or full fare for 
both. They ran choose one or the 
other, but they cannot charge both 
types of fare. 

The third issue involved a Northeast 
Airlines plan to charge full fate for a 
child accompanied by a non-family 
adult, while charging only half faro for 
a child traveling with a piircnt or other 
close family adult. 

Tlic Board found this Northeast fare 
system unjustly di.vcriminatory and or- 
acted it changed. 

Northeast can either drop its fate 
concessions to accompanied children or 
apply the half fare to all children travel- 
ing with adults. 

C.AB Vice Chairman Joseph 1’. 
Adams and Member G- Joseph Miivctti 
disagreed with tlie majority on the main 
issue of tlic investigation— the lawful- 
ness of charging full fares for un.icconi- 
panied ehildrcii. 

Adams argues that the issue sliould 
be judged ill relation to fare conces- 
sions tor accompanied children. lie 
objects to discrimination between iic- 
coinpanicd and unaccompanied chil- 
dren. and he finds no basis in the 
record for allowing the airlines to 
charge more to carrv unaccompanied 
cliildrcn- 

Minetti said that, since the record 
shows no cost difference or other valid 
justification for discrimination against 
imaccompanied children, the practice 
should be found unlawful. 

lie beheves that fares for unaccom- 
panied cliildrcn should be reduced to 
tlicir fotincr levels. 


BEA Will Inaugurate 
Viscount 800 Ser vice 

London— Plans for introduction of 
the Vickers Viscount 800 into service 
svitli British European Airways were 
outlined in a seat-end statement by 
Lord Douglas of Kirtlcside, BE.A chair- 

BE.A will introduce the new 58- 
passenger Viscount on the Lundon-Paris 
route in Eebruars'. Later the 800 series 
svill replace the present 47-passcn|ct 
Viscounts on senices to .Amsterdam. 
Geneva. Zurich and f'nmkfiirt. It will 
replace Elizabethans on routes to Brus- 
sels. Dussledorf, Nice, Hamburg and 
Berlin. 

Lord Douglas said BE.A carried 
2.430.000 passengers during 1936. an 
increase of 15.6% oxer the presious 

'^riie airline flew 29.800.000 res- 
enuc-milcs for a 13% increase. Air 
freight went up 28.1% to 22,000 tons. 

The BEA chairinan said this c.xpan- 
sion was achieved at an increase of only 
11.5% in the number of hours flown. 

ADIZ Regulations 
Softened by CAB 

Washington— Civil Aeronautics Ad- 
ministration has eased security control 
rules for aircraft flying over Air Defense 
Identification Zones. 

Under the new regulations xvliicli be- 
c-amc effective last week, flights originat- 
ing in an ADIZ and flying away from 
either the Eastern or Western Defense 
•Area and flights leaving tlie U. S. arc 
no longer subject to security rides. 

W'licn flic old rides were in effect, all 
fliglits flying into and tiuough an .ADIZ 
liad to ilk an Instrument flight Plan 
and report periodically or file a Defense 
Visual flight Rules plan and make 
periodic position reports. 

Last month, the .-Mbuquerque .ADIZ 
was eliminated. ’I'hc Nortlicm .ADIZ 
in the western half of the Slate of 
Washington was deleted on Jan. 1. 
These hvo iTUwcs. along svith the casing 
of flight rules, will siinplify operations 
for cisil asiation in the affected areas. 

TAI, French Independent, 
Buys Four DC-8 Jets 

Santa Monica. Calif.— I'.Al. independ- 
ent frciieh airline, ordered four Doug- 
las DC-Ss to raise to 122 the mimhcr ot 
the jet transports nmv on order. 

Nat Pascliall. sice president for com- 
mercial sales for Douglas, said the coin- 
panv’s backlog of DC-3s now- stands at 
more than half a billion dollars in orders 
from 15 airlines tlirnugliout the world. 

Dclis'crics to T.AI arc to begin during 
first half of 1960. 


CAB Upholds Full Fare for Minors 
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New 

TURBO 

COMPOUND 

ENGINE 

broadens the concept 
of world travel 


Air travelers and airlines 
agree: the more non-stop service 
the better. Passenger traffic has increased 
in recent years in direct ratio tothe increase la 
range of modem airliners ... an increase 
made possible by the high efficiency of the 
Curtiss-Wri^t Turbo Compound® engine. 

Now the new EA Series Turbo Compound, with 
still higher hour-after-hour cruise power, makes it 
possible for the airlines to offer non-stop 
service from continent to continent ... By you 
anywhere in the world you want to go, faster 
than ever before. It is a powerplant that can 
fly the Polar and Great Circle routes, 
spanning 6000 and more miles, or 
staying aloft for 24 hours plus. 

Watch for speed, distance and 
endurance records to topple 
as the EA takes to the air. 



Airlines Find Promotion Bonus 
In Travel Books They Prepare 


By Glenn Garrison 

New York— Promotion people of the 
bvo biggest U.S.-flag airlines are enjoy- 
ing considerable success in the book 
publishing field, where their dividends 
ate onh- indirectly in casli. 

Sendees of Pan American World Air- 
ways aifd Trans World .Airlines are ad- 
vertised through 16 book titles covering 
tips and facts about international trasel, 
cookery, wining and dining and sports. 
Book programs of both airlines have 
been growing during the last few years 
and further expansion is planned. 
Approach to Publishing 

Best-seller of both carriers is their 
compilalitsn about life in s-arions coun- 
tries of the svorld. More than half a 
million copies of Pan .Aincric-an's "New 
Horizons" world-wide tms’cl guide have 
been sold, the airline s,iys. TW.A has 
distributed over 750.000 copies of its 
eight "Trascl Tips" booklets coveting 
indisidual foreign countries. 

Tire Cartiers' approach to their pub- 
lishing ventures has differed. Pan .Am«- 
ican generally works through established 
publishing firms, which produce the air- 
line's books and distribute them through 
bookstore outlets in addition to the air- 
line and travel agent office sales and 
mail orders filled Iw Pan .American. The 
carrier breaks even financially on the 
books, according to Harold J, Laird, 
sales promotion manager, and the pro- 
motional value is all giavv. 

TWA on the other iiand has pre- 


ferred to produce and distribute en- 
tirely on its own. absorbing some im- 
mediate financial loss. B. W, Van Del, 
the airline’s manager of export advertis- 
ing. estimates the deficit at about SIO- 
S1 5,000 a year, but finds this cost greatly 
outweigh^ by the pruinotional returns. 
TWA is in fact prepared to go as high 
as S50.000 a year if necessary to main- 
tain and expand the program. 

Both airlines set the ticket-selling po- 
tential Ilf the programs high. T\VA 
calls the operation "fantastically success- 
ful." Laird estimates tlic additions to 
Pan .American's "verv best" mailing list 
at 100,000. 

Pan .American's experience ii; publish- 
ing began in 1951 with the first edition 
of "N'ess- 1 lorizoiis," published by Simon 
and Sclinstcr at SI. New editions ap- 
cat about twice a year. Diird savs, to 
cep the information up to date. 

Another best-seller is "Tho-Romid- 
thc-World-Cookbook” of recipes gath- 
ered by Pan .American and published in 
1954 in hard covers by Doubleday. 
About 40.000 of these have been sold, 
according to Laird, and a Bantam 
abridged paperback out this year is sell- 
ing even better. 

Five Languages 

Pan American's five-foot shelf now in- 
cludes a United States version of "New 
Horizons," selling for a dollar abroad 
and S1.95 in this emintiy. I'hc Isook, 
out last November, will be printed in 
five languages and is designed primarily 
for overseas consumption. 


Otlier Pan American-connected ti- 
tles include a menu translator by Myra 
Waldo, author of tlic cookbook; a travel 
guide for the skier; and a guide to fish- 
ing in Latin America. Only the fishing 
guide is published by Pan American it- 
self and it is the only title not available 
through bookstores. 

'Ilie airline plans to add new titles 
within the next couple of years, one of 
them a "luxury" volume of travel poster 
leproeliictions and one still unspecified. 
Goal of the program will continue to be 
financial break-even only, according to 
Laird, with promotion providing the 
dividends. 

TWA originated its "Travel Tips” 
booklet in 1949 from an idea and mate- 
rial supplied by its sales manager in 
Spain. .Advertising department took 
over in 1951, following tlic original for- 
mat, and added to the list of countries. 
Advertising Help 

The airline gives away the booklets 
to ticketed ])assengers— tourist and first- 
class— who arc bound for overseas points. 
Otherwise (cxcqjt within Europe) they 
sell for a quarter, and TW.A pegs na- 
tional advertisements to the booklets, 
with coupons for mail orders. The cou- 
pons provide leads for ticket sales. 

Like Pan .American, TWA gets its 
travel information from offices tflrough- 
out its overseas svstem. TW.A tcsiscs 
its booklets from time to time, has 
added maps, and may go to pictures. 

The carrier added "Travel Tips— 
US.A" to its publications met a scar 
ago in response. Van Del savs, to re- 
quests from sales people in Murope. Ini- 
tial run of 75,000 has been cxiianstcd. 

One book involving the airline is 
"TW.A Vacation Guide and World 
Atlas,” a Doubleday hard emer, but 
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ROLLS-ROYCE 

are producing four types 
of gas turbines 
to meet the requirements of 
Civil Aviation 

AVON 

turbo jet 

CONWAY 

by-pass turbo jet 

DART 

propeller turbine 

TYNE 

propeller turbine 


ROttS-ROYCE LIMTTE 


ERBT, ENGIAND, 


Pan American Gets U. S. Riglits 
For New York-Nassau Service 

Wasliiii|toii-l’nii American W'orld 
Ainvavi has svoii U. S. rigliti to com- 


TW'A provided only material and has 
nothing to do nitli distribution or 
profits. Naturally the book (nhich was 
on the bonus list and has reached 200.- 
000 distribution, Van Del sa\s) doesn't 
make TW A's advertising people un- 

-\tranging \sitli publishers to put out 
the book.s, as Pan American docs, re- 
stricts the degree of plugging that can 
go info .some of them, 'tlic cookbook. 
For instance, mentions Pan .Smcricaii's 
name sparingh- and sketches of Strato- 
craisers in the hardlwck editions show 
indiscernible initials on the aircraft. 

Litird feels tlie promotion is enough, 
howeser, and believes the airline could 
be oversold with much heavier plug- 
ging. In any case, he points out. the 
promotional ride is free. 

More far-reaching aspect of the guide 
books of both airlines is their value to 
air travelers and the gc-neral stimulating 
cRcct on travel. 


American Extends 
Luxury DC-7 Service 

.American .Airlines is extending its 
dc luxe ‘‘Mercury" service to nine cities 
in addition to New York, W'ashington 
and Los -Angeles. 

'I’hc DC-7 flights are scheduled for 
inauguration Jan. 15 at Chicago, San 
1 rancisco. Detroit. Boston, and Cin- 
cinnati. Dallas. Fort Worth. Tucson 
and Phoenix nrill be added on Feb. 3. 
‘‘Mercury" flights feature reserved seats, 
nicals. and "red carijct" terminal 


PanAin Borrows for 
Jet Aircraft Program 

Pan American World .Airwavs has 
ananged for S30 million in -additional 
financing for its equipment program, 
particularly jet aircraft acquisition, the 
airline recently aimounccd. Program 
involves sale of proiiiissorv notes earn- 
ing 43% interest with filial letiremcht 
sefieduled for 1980. 'Ilicrc is provision 
for extension to 1995. 

Financing nas negotiated with a 
group of institutional investors by Leh- 
man Brothets and llornblowct and 
Weeks, the airline reports. 

Japanese Airline 
Gains Brazil Entry 

Rio dc Janeiro— Bt.izil and Japan 
signed an accord to permit regular Japan 
Air Lines flights to Brazil. Air transport 
from Jap.m to Brazil has been irregular 
.and so f.ir no Brazilian airline has made 
the trip to Japan- However, Rcal-.Acro- 
vias is expected to make a test run to 
Tokyo in tlic neat future. 


pete with- British Overseas Aitw-ays 
Corp. for traffic between New York and 

Ilie Civil Aeronautics Board, with 
White House approval, chose Pan 
American as tlie U- S- carrier for the 
route provided for when the U. S.- 
United Kingdom bilateral \s-as amended 
in .August 1953. 

Pan .American was given the nod on 
a split 3-2 C.AB decision. Viec Chair- 
man Joseph P. Adams and Member G. 
Josepli Minctti favored Lasteni Air 
Lines for the route. 

In an attempt to keep Pan .American 
out of the New A'otk-Miami market, 
the C.AB majorits- put a restriction on 
the fi'C-ycar certificate that prohibits 
the canicr from operating single plane 
service between the t«o points via Nas- 
sau. 'I'he airline is also jsrohibited from 
advertising a New York-Miami service. 

Subsidy nas the prime factor in the 
majority decision to give tlic route to 
Pan American. CAB believes revenues 
from the New York-N'assan o|>etati(in 
will reduce Pan.Am'.s snbsidv needs. 

In its decision, the Board takes an 
optimistic view of traffic grovv th on the 
route. Forecasting that Pan .American 
will capture 60% of tlic market, the 
Board estimates that the U. S. flag 
carrier will fly 37.400 passengers au3 
operate 41.035.000 ]xisscngcr-milcs over 
the mute this year. 

Basing its judgment upon this traffic 
estimate, the C.AB beliaes Pan .Ameri- 
can’s revenues from tiie route will total 

52.313.000. ‘Hic Bo.ird estimates ex- 
penses for the first vear of oixiration at 

51.514.000. leaving a 5300.000 profit 
to help reduce the carrier's subsidies- 

In view of these optimistic foicxsists. 
the Board rejected the cx.iminer’s rec- 
ommendation that Pan .American be re- 
stricted from ixqutsting snbsidv for the 
New York-Nassau operation. The Board 
said; "We are satisfied that Pan .Ameri- 
can will promote .md develop the mar- 
ket involved successfully, that the char- 
scteristics of the New Ytirk-N'assiui route 
and the nature of the nonstop opera- 
tions by P;iii .American will make aiiv 
subsidy ptoblcins academic." 

The C.AB agrees with Pan .American’s 
estimate that the intmductioii of com- 
petitive .American flag direct scn-ice on 
the route will promote a 30% increase 
in traffic. Tlic Board said the propo.scd 
scnicc will provide new, iuiprovcd. fas- 
ter. loner cost service than that pres- 
ently availahic. 

Since BO.AC offers only two coach 
flights a week betswen New York and 


Nassau, tlic C.AB feds tlic eo.icii poten- 
tial is relatively undeveloped and that 
Pan American's proposed daily coach 
service will stinnil.ite tlie market. 

A further stimulus to traffic growth 
described by the C.AB lies in the fact 
that Pan .American |jkms to offer sulj- 
stantiallv lower fares tlian those cur- 
rently offered by BOAC. Pan .Ameri- 
can's proposed tourist fare is SIOO.SO 
round trip. 536 one way; first-class fare 
is S143.S0 round trip. 581 one way 
BO.AC charges 5168 round trip, S93.50 

round-trip excursion fare of 5130. 
BO.AC’s first-class is S183 and S102.S0. 

Explaining its Miami restriction on 
the lien scn icc, the C.AB said the con- 
ditions imposed "will make it clear that 
Pan .American is not authorized to offer 
or advertise to the public a New York- 
Miami scnicc, whether by single-plane 
or by- connecting service via Nassau, nor 
will it be permitted to sell through 
tickets between New York and Miami," 

Without this restriction. Pan Ameri- 
can wouid be able to offer a tluough 
service by linking the new route with 
its Nassau and Miami route. 

I'he C.AB agreed with tlie examiner, 
wlio also chose Pan American, tliat tlic 
new scnicc integrates well with the 
seasonal fluctuations of tlie airline’s 
licavy summer traffic across the .Atlan- 
tic. The Board also pointed out that 
operating economics will result from 
the fact Pan.Am is est.iblislied at both 
New York and Nassau. 

'Hie C.AB found that the other two 
major applicants— Eastern and National 
.Airiincs-wete capable of handUng the 
route but said the advantages of certifi- 
cating Pan American dictate that choice. 

Miiekcy .Airlines, the fmirtli appli- 
cant, was tinned down because tlic 
C.AB said the flotida airline lacks fa- 
cihtics in New York and wouid liavc to 
operate with the competitive handicap 
of unpressiirizcd DC-4 equipment. 

.Adams and Minctti dis-igrec with the 
majority on tlie subsidy issue. Ilioy 
maintain tiiat Pan .American's case is 
tlie weakest of tlic four applicants fx;- 
cause of the possiiiilitv the carrier will 
require subsidy for the new route. 

Hie minority mcmhcis favored Ea.st- 
ern for tlic route because, tlicv said, it 
n-ill suffer greatest because of the di- 
version of Nassau traffic now ttaveiing 
through Miami. 

.-Adams and Minctti dispute the cost 
estimates used in the majoritv’s fore- 
casts. Pan .American, tlicv said, will 
lose about 51.743.000 on the new route 
in its first year of operation with tlic 
schedules proposed by the airline. 
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one stop service for everything 
your business airplane needs 



We now have more than 100,000 
square feet of floor space. Here are 
the finest equipment and facilities in 
America for the modification, servic- 
ing and testing of business aircraft. 
They fall in these categories: 


ELECTRICaL AND INSTRUMENT 
RADIO AND ELECTRONICS (Sales, 
installation and servicing . . . 
CAA certified CLASS i. ii a in) 


CUSTOM INTERIORS (Fabric and 
woodwork shops) 

ENGINEERING 

GENERAL SERVICE (.Major airframe 
overhaul may include 
installation of bigger engines, 
modified wings, new windows 
and new complete systems) 

TURN AROUND SERVICE 
Your airplane is worked on by 
licensed, thoroughly experienced tech- 


nicians and craftsmen, with the finest 
interior stylists and complete engi- 
neering service at hand when required, 
You receive quick and courteous serv- 
ice and can have complete confidence 
in the results. 

We invite you to inspect our facili- 
ties and equipment any time you hap- 
pen to be at La>s Angeles International 
Airport. Also, please write or tele- 
phone us for full information about 
any of our services. 


THE 


CORPORATION 

fliResearch Aviation Service Division 


SHORTLINES 


► .kciovias Ecuatotianas is the first 
South .\incrican airline to buy the Fair- 
child F-27. The Ecuadorian cattiet, 
which now opetates a fleet of DC-3s, 
lias (itdctfd one I'-27 and taken an op- 
tion on another. 


► .\irlinc Stewards and Stewardesses 
Assn, is looking for a “Miss Spirit of St. 
Louis’’ to licl|) commemorate the 50th 
anniversarv of Charles Lindbergh's flight 
across the Atlantic. A stewardess from 
each U S. airline will be chosen before 
the final selection, which will be made 
in time for the premiere of the motion 
picture ‘’’rhe Spirit of St. Louis” in 
May. 

► .\llcglicnv ,\irlines has purchased its 
sixth Martin 2-0-2 and taken options 
on twti more. ’lire carrier will take de- 
liscrs- oil the first Martin this month; 
the second in carlv spring, and the third 
at a \et undetermined date. 

► Braiiilf Ainvays’ shareholders liasc 
apptm ed tlic board of directors’ plan to 
issue up to 5-10 million worth of equip- 
ment mortgage sinking fund bonds. 
The long-term bonds will be sold as 
funds arc needed up to April 29. 1961. 
to an insciniiice company group includ- 
ing Mutual Life Insurance Co. of New 
York, the Equitible Life Assurance 
Societv of the United States, Tlie Pru- 
dential Insurance Co. of America. New 
England Mutual Life Insurance Co.. 
The Nurtinvestem Mutual Life Insur- 
ance Co.. Connecticut General Life In- 
surance Co. and The Connecticut Mu- 
tual Life Insurance Co. 

► Capital .Airlines nosv has an all-Ahs- 
eount o|x:rjtion at New York, with -10 
turhojirop flights a day scheduled out 
of Idlcwild, LaGuardia and Newark 


► International .Air Transport .Assn. 
Clc-ariiig House handled interline trans- 
actions worth 5554,456.000 during the 
first nine months of 1956. a 52% in- 
crease oser tlie volume for the same 
period of 1955. 

► Japan Ait Lines carried more than 
29,000 passengers and 650 tons of 
freight last year, increases of 40% and 
87% respectively over traffic in 1955. 
System passenger load factor for 1956 
was 64,9% 

► Northwest Airlines reports operating 
revenues of S76.988.000 and a net 
profit of S5.222.000 for the |3a,st year 
as compared with revenues of S71.248,- 
000 and net profit of 52,116,000 for 
the previous year. 


AIRLINE OBSERVER 

► Northeast Airlines has leased an 88-passenger DC-6A from Flying Tiger 
Line and will begin day and night coach service on Jan, 9 over its nevviv 
acquired New England-h'lorida run. A single dav- coach round-trip flight 
will be operated everv' day cxcqst Wednesday between New \ork 
(L-iGuardia) and Miami with this airplane, llic DC-6A also will be used on 
one night coach flight from Miami to New York on Tuesdays Only and 
oil a night coach flight on I’hursdays only from LaGuardia Airport to the 
Florida point. 

► British Airlines are facing a severe pilot and navigator shortage and are 
conducting an extensive recraiting campaign to combat the problem. High 
cost of flight training is given as the primary reason behind tlie dwindling 
ranks of flight crew [irospeets. 

► Market study presented bv 15. E- k’oster of Frontier Airlines at a recent 
Air l'rans|jort .Assn. Purcliasi'ng Committee meeting forecast a stable market 
of raw materials until the second quarter of 1957 when labor-nianagcment 
negotiations in licavi industry will be reopened. Aluminum supply is con- 
sidered adequate but imports of brass, copper and lead are unstable because 
of tlie unsettled international situation. Steel prices are edging up and 
price advances 5 to 10% on stainless steel and nickel were forecast in 
the study bv Foster. 

► Riddle Airlines handled more than 40 million 1b. of cargo in 1956, an 
increase of 50% over the previous year. The carrier expects to carry more 
than 60 million lb. this year. 

► Caravcilc jet transport may undergo cockpit modifications directed primar- 
ily toward positioning controls to conform with Society of Automotive Engi- 
neers standards. 'I'he modification is being studied by Sud-Est with an eye 
tiivv.ird U. S. sales and will not affect 12 Caravellcs on order by Air France. 

► Rr^lation allowing the exchange of air transjiortatioii for advertising 
goods and services by local service airlines has been extended an additional 
year to l^c. 31. 1957, by the Civil Aeronautics Board. Tlie Board also 
ajiprovcd a request by the carriers that the ceiling on values of the trade 
agreements be increased from S50.000 to SIOO.OOO annually for each local 
service airline. CAB refused to grant a request that the program be extended 
for two years on the grounds that the trade agreements arc still in an experi- 
mental stage. 

► Canadian Pacific .Airlines has applied to the Canadian government for 
an extension of its Mexico Citv-’l'orimto lontes to Lisbon via Montreal. 
Part of llic carrier’s argninont in the case is the growing need for greater 
Canadian participation in tiic transatlantic market. CP.A does not now serve 
Montreal, and no carrier offers Moiilreal-Lishon scnice direct. 

► United .Air Lines set a new eoiu|)anv rcttird tor mail ton-miles carried 
in a single day on Dec. 19 when 194,645 mail ton-miles were handled, a 
9% increase over the previous record established Dec. 20. 1955. 

► Easltrn .Air Lines lias been authorised bv the Civil .Aeronautics Board to 
IC.ISC seven DC-5s from Rcmmcrt-Wenier, Inc., of St. Louis, at S5.500 per 
aircraft per montli. Tlirec of the aircraft will be leased until Mav 1 5. 1957, 
and four until June 15, 1957. vvifb an option to lease a maximum of five 
until June 1, 1958. 

► .A Peruvian airline has been formed in Lima with plans to operate a 
scheduled service behveen Miami and Lima. Tlie airline owns two Curtis 
C-46s, holds an option on a third. 

► Lockliecd -Air Termiiiai, Inc., will make a financial study for the pro- 
posed 512 million lloiiolulu International Airport Terminal. Study will in- 
clude fccomnicndations to tlic Hawaii Aeronautics Commission for regula- 
tion of jet traffic, cstablishinciit of rate structures and charges, development 
of non-aviatinn revenue-producing activities in tlic terminal. 
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HIGH-TEMPERATURE AC GENERATORS 

meet military class C air-cooled specifications 
. . . offer maximum performance at minimum 
size and weight . . . range from 9 KVA to 60 KVA 


Tlicsc generators are designed as part of complete Red Bank 
liigli-lcmperaturo AC generating syslenis tliat also include 







Hypersonic Test Vehicle Moves Toward 


By Ining Stone 

Los Angelcs-Orighially projected for 
speeds of iibiKil lO.OOi) fps. (6.SOO 
nipli.i, the liyp)ersonic test vchitlc 
dcselopcd by Acrophssics De- 
velopment Corp., iilrcads has readied 
the ;,000-mph. mark at nltitiidcs in the 
region of 50,000 ft. 

Acrophisies. a subsidiari- of Ciirtiss- 
Wriglit Carp., deicloped the II'TV in 
conjunction nitli ,\ir Research and De- 
velopment Ccmimand's Wright Air De- 
velopment Center (AW Sept. 17, p- 
3-Tr. 

Cost and Description 

Tss-enh-crglit of these liyper.sonic rc- 
sciireh rackets have been fired at Hollo- 
man ,Mr Development Center. N. M., 
since the first firing in Nmember, 195-1. 
Cu.st of the H'lV ranges between SIO- 
000 and SI 5.000. 

Basic-ally a two-stage assemblv of solid- 
propellant rocket motors and a nose 
payload section, the unit weighs ap- 
proximately 231 lb,, is 12 ft. 10 in. 
long. Booster stage has scicn rocket 
motors and tlirec fins, the second stage 
four rockets and four fins. 

Bv grouping different nu)nbers of 
rocket motors in dusters and bv arrang- 
ing these dusters in stages, a higlih' flex- 
ible family of fliglit-tcst ichides can 
be achiei'ccl. Special-purpose vehicles 


can be constructed very close to an 
assembly line basis. Acrophisies reports. 
New information on the HTV re- 
veals the unit's applications, makeup, 
and recovery tcchniciucs. Some of these 
details were outlincii recently by David 
Slionerd. .\ctophysics’ jirojcct engineer, 
before the Smithcni Californiii Section 
of tlie .\merie.m Rocket Society. 

HTV Applications 
Initial application of the iri'\' has 
Ixcn as a rcseardi tool. .Areas in the 
field of hypersonic research which can 
be probed with the H TV include; 

• Effect of Reynolds nuinlKr on heat 
transfer cocfficicn!, uitli |xirtiuilar em- 
phasis on dctcrmimitioii of transition 
troin laminar to tinbulcnt flow. Sjac- 
cial instrunieritatioii sneh as .ludio pick- 
ups appear possible tor this application, 

• Relation of surface roughness, jires- 
sure gradient (nose sliapel, dissociation, 
and skiu-frcestre.mi tcmpcratiite ratio 
to licat transfer coefficient. 

• Studies of hypersonic boundars lasers, 
including investigation of shock and 
boundary laicr intersections and their 
effect on transition from laminar to 
turbulent flow. 

• tipper atmospbere studies. Iiistru- 
niciited pa; loads ina; be ejected at higli 
altitudes and paraduitcd to ground. Ex- 
ani|5le of this type of research, Aero- 


physics reports, is the investigation of 
the visibilih' of artificial meteorites pro- 
duced bv firing sliapcd charges in the 
nose of the HIV. 

• High tenipcrahiic materials investi- 
gation. Heating rates svhicli can be at- 
tained are higher tlian tliose experienced 
in rocket nozzles. Acrophysics says, and 
dynamic pressures exceeding 50,000 
Ib./sq. ft. may be achieved in flight. 
Many types of matcriah can be studied 
in a single fliglit of the vehicle. 

Developmental Uses 

.As a dciclopincnt.ll test dcsicc. the 
irr\' could be used to test: 

• Special high velocity parachutes or 
other tlr.ig dcsiccs. 

• Transmission projicrtics of I’arious an- 
tcnna.s under hypersonic conditions. 

• Tracking aids such as flares, smoke 
generators, or spotting charges. 

In addition, tlic II'I'V could serve 
as a radar target in the tracking of high 
speed objects. Corner reflectors or 
chaS could be ejected at cxtrcmel; high 
altitudes for testing radar detection 
equipment. 

Nose cone of the III'A' is made of a 
I’ibrcglas imict shell and pure nickel 
outer shell, with a J-in. layer of Re- 
frasil batting betivcon the two tor in- 
sulation. Maximum diameter of the 
nose is limited to approximately 7 in. 
To allow for various skin temperatures, 
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6,800 mph. Design Goal 


the outer shell can be varied in thick- 
ness from its .020 dimension. It is at- 
taclicd at its forward end to the inner 
shell and is free to expand axially and 
radially at its aft end. Thermocouple 
wires are spotwelded to the inside of 
the metal outer shell and conducted 
through the F'ibrcglas inner shell to the 
recording equipment located in the base 
of the nose cone. 

Aetopliysics is conducting desi^ 

tions including those fabricated from 
thick-wall glass cloth laminates and 
matting and from higli conductiiitv 
materials. Under construction ate light- 
ivciglit nose cones incorporating flota- 
tion features to facilitate water recovery. 
Time Intervals 

Inflight data ate obtained on a small 
magnetic tipc recorder carried in the 
H'fV’s nose. Secured to the forward 
bulkhead, the unit records from eight 
channels. It wciglis only 2 Ib.. and is 
contained in a shock-resistant steel case 
weighing 3 Ib. A radioactive beacon is 
secured to the base of the steel ease 
and will accompany the recorder if it 
breaks away from the main bodv of the 
vehicle. The radioactive source is de- 
tected after the flight by scintillometer 
carried in search aircraft, jeeps or boats. 

A time base oscillator is nonnally an 
integral part of the recording system 


and makes exclusive use of one of the 
eight channeb. Time intervals as small 
as one millisecond are easily resolved, 
and accumulated time may be read 
with an accuracy of 0.1%. 

If more channels are requited, any 
or all of the remaining seven channel's 
may be shared by means of a commu- 
tating switch which can be driven by 
the same motor or the tape transport. 
In this way, Aerophysics reports, it is 
technieallv feasible to serve as manv as 
35 infonhation sources with a sampling 
rate of ten times each per record. It 
is also possible to obtain a larger re- 
cording unit consisting siinplv of two 
standard cighf-clianncl units placed me- 
chanically in series. In this way H 
channels of continuous flight data and 
two time base channels may be accom- 
modated. 

Mechanical dtii’c for the tape trans- 
port system is a small permanent mag- 
net type d.c. motor. This is coupled 
to the tape transport system by a three- 
stage rubber belt and pulley reduction 
system, runctional reliability of the 
tape transport and tlic mechanism of 
the whole lias been determined under 
axial accelerations of 600Gs and at 
angular lelocitics of 200 rad. /sec. 

Sufficient recorder power for an eight- 
minute fliglit is supplied by a six-ounce 
silver-zinc type battery pack consisting 
of eight standard units. Tests indicate 


that tliese cells are practically noise-free 
under environmental flight loads. 

Aluminum connector plates are used 
to attach the instrumented nose cone 
to the HTV’s second stage and to join 
the second stage to the first stage. 

Motor Bonding 

Rocket motors are bonded together 
witli liigli strength epoxy resins, and 
fins arc bonded to the motor cases. 

First stage fins arc constiucted of 
phenolic rcsin-imprcgnated .045-in. glass 
cloth laminate stabilized with a plastic 

Area of each of the second stage fins 
is about half that of the area oT each 
first stage fin. Triangular load-carrjing 
framework of cacli second stage fin con- 
sists Ilf a molded glass cloth laminate 
leading edge, aluminum spat trailing 
edge, and cylindrical aluminum base 
bonded to tlic rocket motor shell. 
Bonded to this framework are flat skins 
of glass cloth laminates molded under 
high pressure. Space within the fin 
is filled with perforated balsa wood. 
The thick-wedge shape used for the 
second stage fins can be used to house 
components, as small cameras, flares, 
beacons, and antennas. 

After the data-gafhering portion of 
the flight, second stage fins are blown 
off to destabilize the I’chicle, which 
tlicn falls relatively slowly because of 
its high drag-to-wci|lit effect. Impact 
Speed is thus kept to approximately 70 
nipli. enabling the tape to be recovered 
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Aviation Memo 



Now, One Recess 
One Tool Design 
will do every aircraft fastening job 


the name is Torq-Set 


• and it’s the only fastener that will 
!■ meet your future requirements, too. 
1 TORQ-SET by American now en- 
ables you to do every fastening job with 
just one recess design. TORQ-SET's exclusive 
recess will adapt itself to all bead condgura- 
tiona in an unlimited range of sizes. 

S TORQ-SET is the only recess available 
today that can meet the requirements of the 
future. It is the only fastener with a wrenching 
recess capable of delivering torque values far in 
excess of jiresent aircraft requirements. For in- 
stance, the average torquing ability of the tis” 
TORQ-SET is 2540 inch pounds, 58% higher 
than actually required. 

3 TORQ-SET permits simple one-piece tool- 
ing, that adjusts easily to any type wrenching 
unit, allows "close-to-head” operation on every 
fastening job. 


biggest news 

in ^steners comes from . . 


A TORQ-SET fasteners are mass produced in 
quantities to assure you of the proper supply 
for doing all your aircraft fastening jobs. It is a 
com|)letely forged product -- made in a single 
og>eration to precision st>eci6cations. 

S TORQ-SET can be |>ower-driven tighter 
than any other fastener in every fastening job. 
This is made possible by the unique wrenching 
recess with driving walls that form a direct axis 
for driving. And TORQ-SET is sui>plied in 
high-strength alloy steels (including rte newer 
heat-resistant types) and is desired to permit 
extremely high wrenchability without burring 
or distortion. 
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and the magnetic recorder to be sal- 
vaged ill reusable condition most of tlic 

Tlic launcher is designed to facilitate 
tr.insixiitation. and is easily adaptable 
(or pennanciit installation or for slii|> 
board use. 'ITic vehicle is slid onto the 
Uumching rails while the launcher is in 
a horizontal position. The launcher is 
then elcvatecl to the angle desired for 
Bring. 

Both rifled and straight-rail launchers 
have been used successfully in IITV 
flight tests. I'or very high altitude tests 
in which low dispersions are rct|iiircd. 
the rifled launcher is desirable. The 
rifling provides an initial spin rate of 
a few rciolutions per second to reduce 
dispersion caused bi thrust or fin mis- 
alignment. 'llic fiivs are canted to main- 
tain spin tlirougliout the ichiclc's boost 
period. I'or specific applications where 
missile spin is not desirable or in which 
short trajectories are expected, straight 
Kiimciiing rails can be used. 

Lockheed Acquires 
Missile Test Site 

Sunnyvale, Calif.— Pcsclopiiicnt test- 
ing and research on new and achanced 
missile systems and components will 
be carried out by Lockheed Niissile Sys- 
tems diiisioii at a new -tOOO-acrc Santa 
Cruz imnmfain site. 

The facility will be used to ei-aluatc 
fuel and engine operation of advanced 
missiles and for tlic development and 
static testing of control and sub-svstom 
eiemenfs to be used with new liquid and 
solid propelled rocket engines. Also to 
be evaluated arc clcetronic and chemical 
experiments and instrumentation. 

"I'hc site, now being acquired, is in a 
remote Redwood-forested section on the 
coastal side of the mountain about 15 
mi. from Santa Cruz, Calif. It was 
carefully chosen so that hazardous and 
noisy activities would not aiinoi' popu- 
lation centers, according to L. Eugene 
Root, Lockheed l ice |)rc5idcnt and Nfis- 
sile Division general maiiagcr. 

Tlic division already has invested S19 
million in facilities in nortlicni Cali- 
foniia and anticipates an iiivestincnt of 
about S50 million by the end of 1957. 
I'acilitics already built and underway 
at the division's Palo Alto and Sunm- 
valc sites have a total of more than 
500.000 sq. ft. of floor space, lliis 
includes 168,000 sq. ft. of research lab- 
oratory 5|ucc in Stanford university's 
industrial park, and 346.000 sq. ft. of 
administrative, engineering and manu- 
facturing space at a Sunnysalc, Calif., 
site adjacent to Moffett I'jcld. 

The missjle Division now has 2,000 
scientists, engineers, technicians, and 
scivicc and administrative emploics at 
work in the Bay area and almost 4.000 
at the Van Nuys, Calif., plant. 


-- 1 



Unusual aerodynamic design of the F-104A Starfighter gives 
this slim, razor-winged streak of fighter power the greatest 
combination of speed and flying performance ever built into a 
combat airplane. The high tail is a significant contribution to 
precision control . . . just as Camloc’s 4002 Series quarter-turn 
fasteners on the F-104A's access panels are a significant con- 
tribution to security in flight and speed of maintenance . . . 
Camloc quarter-turn fasteners open fast, close fast, hold fast! 


FASTENER CORPORATION 

22 Spring Valley Road, Paramus, N. J. 
WEST COAST OrriCE; 5410 WILSHIRE BLVD., LOS ANGELES, CAL, 
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Proposed Plastic Sub-Satellites 

lii1?:ih]blc pl;45tic sub-s.itcllitcs Iiiivc been proposed as a iiietliod of relieving the main 
satellites of pact of their information gathering tasks during the International Ccoplivsical 
Year (AW D«. 24. p. 3?). AVilliam J. O’Sallivan. Jr., aeronautical research scientist 
at the National Advisory Comniittce for Acrouautics Langlcv Aeronautical Lahorataiy 

coated sub-satellites, and one is inflated to its 20-in. diameter at his left. How sub- 
saielUtirs, which weigh leas than a quarter poiuid. would be carried with main satellite and 
how they would be inflated autoiiiaticaUy is shown below. 

Cornell Plans Building Program 


nifih meehanival mill i-oIm- 
molric effificm'ii's frnm 
UEItOTOH airci'ufr pumps 

The design of Gerotor pumps combines 
a number of valuable advantages to 
aircraft engineers, among which are 
exceptional mechanical and volumetric 

V The Gerotor is basically a form of 
internal gear pump. It has only two 
moving parts - an inner toothed el- 
ement which meshes with an outer 
toothed element. The inner has one less 
tooth than the outer and this "missing 
tooth’’ provides a chamber to move 
fluid from the intake to discharge port. 
(See Figure 1). 

Both Gerotor elements turn in the 
ssune direction and either one may 
be driven. The difference in number of 
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Cornell Aeronautical Laboratory will 
spend about 5^,000,000 next year on 
expansion of its research facilities. 

Ir.i G. Ross, Laboratorv' director, 
said that the major portion of the 1957 
building program will be ex])jnsioii of 
the laboratory's hypersonic and full- 
scale research facilities for aircraft and 
its vchiclc-dynainics research for non- 
aircraft progtanis. 

Looking toward the future. Ross .said 
that Conicll is working on contracts in- 
tohing the detelopnicnt of new and 
advanced weapons systems. Uc indi- 


cated that the new work is a logical 
result of the laboratory’s successful 
completion in 1956 of tlic development 
of the Lacrosse guided missile. 

Present yearly value of the labora- 
tory’s research work totals $15-515 mil- 
lion, Ross said. Most of this work is 
perfonned for the armed forces, but 
Ross said tliat non-tlcfcnsc. industrial 
research work in 1956 exceeded 51 
million for the first time. 

Besides crash injury investigations. 
Cornell is using its flight test dynamics 
techniques in studying automobile han- 
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of a New and Deadly Guided Mssile 



In brilliant performances against airborne 
targets at China Lake, "Sidewinder", Navy’s 
new air-to-air guideti missile, has captured 
the aiicniion of the entire mis.sile industry. 

Simple in operation, small and light enough 
to be carried in quantity by single-seat Inter- 
ceptors, "Sidewinder’’ can be fired singly or 
in salvos. It requires no complex launching 
system or special pilot training, and it ma- 
neuvers deftly at supersonic speeds. The missile 
displays extremely high single-shot accuracy 
—and even more important, it can be launched 


well beyond reach of the target aircraft's defense. 

"Sidewinder” was developed by the Naval 
Ordnance Test Station of the Navy Bureau of 
Ordnance at China Lake, California- Philco 
assisted NOTS in the research and develop- 
ment program, and performed the .subsequent 
engineering required for manufacture of the 
missile. '’Sidewinder’’ is now in full production 
at the Philco Government and Industrial Division. 

Philco is proud to have made this important 
contribution to the development of more effec- 
tive electronic systems for our national defense. 


GOVERNMENT AND INDUSTRIAL DIVISION 
PHILADELPHIA 44, PENNSYLVANIA 







COMPLETED REDSTONE mo\'es down Chrysler Corp.'s Detroit production tine on poitoble rnil trucks. Missile is 6 it. in dijnicter, 60 ft. 
long. Four uiotii sections arc warlicad; gnidoiicc and control; alcolio!, liquid osygeii, hydiogai peroxide steam source tank; rocket luotor. 


Redstone Assembly Melds Four Sections 



NOSE CONE for Redstone, in production for .\rmy Ordnance, rcsb 
on special dully. Chrs'slcr has found it important to keep a p.irts 
pedigree check on all units as they go down assenibli line in order 
to achieve final reliability for the oncshol ballistic missile. 


ROCKET ENGINE housing is optically aligned poor to heing joined 
to tank section. Ihe four radial protrusions around the exiiaust 
iioulc aperture house the actuators foe the graphite plates wliicli 
help control the missile by dcllceHug the rocket exhaust. 
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ROCKET NOZZLE (upper Icftl is aligned in a fixture before it is 
placed in housing. (Rocketdvne Division. North .American Avia, 
lion, builds the rocket motor.) For the critical juncture of engine 
and fusebge, Chrysler first ah'giis the fixture containing the hise- 
lagc mounting locations so that the line of sight is perpendicular 
to. and intersects uith. Uie center of the mounting face. After 
the engine is mounted in the fixture, a collimator is placed in the 
exiiaust no7.7.le and adjusted so that it Lx on the line of sight. Dial 
indicators at the tliroat and exit locations arc rotated to measure 


the run^iut of the nozzle with respect to the line of sight The 
mounting face ring on the fisture is then detached and used to 
drill the mounting holes in the fuselage. By making the pads on 
both the engine and the housing join at a plane which is pcipen- 
diciilar to the missile’s center, complete interchangability is 
achieved. Length of cable assemblies is indicated in photograph 
at upper right. Tank section (below) is slung on two endless 
conveyor type belts mounted on dolly. Belts can be mamially 
eninked to rotate the section lor mating bolt holes. 
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KOCKER ann joint to fuselage equalizes nlieci loads b> driving unloaded wlied down. 


Question on 

By Russell Hawkes 

Trenton, N. |.— Control problems ex- 
pected from the failure of one bound- 
iir\' layer eontrol engine in the dual 
system for the YC-l3d assault transport 
have caused Stroukoff Aircraft to turn 
to a single system for the YC-13dA, 
sclicdulcd to fly next spring, 

Stroukoff engineers believe that 
asymmetrical lift and drag with BLC 
uii only one wing demands too nruch 
rcictioii speed from the pilot in shut- 
ting down the good ssstem. They also 
hcUcve that control forces arc too heasw 
ill the period before the good sistem 
is amipletely stopped. 

Ilowcitr. early fears that the air- 
plane would be immediately imcontrol- 
lablt ha\e failed to niiitcrializc in tests 
at W right Air Deiclopmcnt Center 
using a BI.C equipped C-123. Airplane 
inertia and the cxeellcnit ctmtrol oltcrcd 
bs the drooped ailerons give the pilot 
a brief interim in which to turn off tlic 
operating BLC air pump. 

Dual System 

I'he dual system on the YC-134 is 
iwwcred b\ two 400 eshp. Continental- 
built .\spiii 2 turbofans Iniiicd in trans- 
versal positions in the wings. Boundary 
layer is actuated o\cr the full smn of 
tlie trailing edge, h'low over the in- 
board flaps is actuated liy suction and 
flow o\cr the outboard flaps and 
ailerons is actuated bv chordwise pres- 
sure jets. 

•Air for the svstems is drawn through 
the flap ga|)s on tire inboard flap sec- 
tions. Inlets arc lomers in the wing 
trailing edge and require a spcciaih- 
designed tear spar. .Air and e.xhaust 
gases from the turbofaiis arc c.irricd 
outboard by large duets and bbsted 
oscr the oiitboiird flap sections and the 
ailerons, wliieh can be drooped 40 deg. 
to .sen e as fia])croiis. 

Stroukoff studies indicate that ailer- 
ons cannot be droo|jed more than this 
and still prosidc good lateral control. 
Maximum deflection of the flap sec- 
tions is 60 deg. 

l''low rate at maximum power is 
about 600 cu. ft./scc. This figure is 
modulated to some extent by changes 
in inlet and outlet area when tlic 
deflection angle of the trailing edge 
surfaces is changed. 

Turbofans base variable area inlets 
to provide an independent control of 
flow rate. 

Healing downstream of the turbo- 
fan has not been much ef a problem 
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AERONAUTICAL ENGINEERING 
Control Influences YC-134 Flow Change 


because of the low proportion of ex- 
haust products to bypassed air and 
because of the low compression ratio 
in the pressure ducts. 

Surface aud structure temperatures 
do not rise mote than 1501'' above ani- 

To allow for this, a small part of 
the outboard tr.iiling edge structure is 
made of stainless .steel. Kxpmsion 
joints arc used in tlic skin of ailerons 
and outboard flap sections to keep 
stress levels down. 

Single System 

'I'he single BLC system of the A 
model uses suction actuation of the 
boundary layer from tip to tip- In 
full-scale mock-up tests this has proved 
to be more efficient from the stand- 
point of the volume of air whiclr must 
be moved to provide an equal iircreasc 
in lift. 

Both systems cut landing and takeoff 
runs by about 40% and approximately 
double the coefficient of lift, but the 


single system only handles about 150 
cu. ft. -'see. 'I'his has made it possible 
to take the ducts out of tlic wine and 
tun them through the ailerons and flaps 
sections. 

Die siitf.ices arc mounted on large 
diameter slip joints which let air |wss 
from section to section. Upper leading 
edges of the movable surfaces have pet- 
for.itcd or porous segments through 
which the system sucks air to pull flow 
down over the wing. 

One of the advantages of ducting in- 
drawn air through tlic movable surmccs 
is tliat internal fuel storage space is 
mote than doubled. W'ith ducts and 
engines in the wing the only internal 
space available for fuel is in the nacelle. 

Power for the single system is a 
AA'cstinghousc 130 turbojet mounted aft 
of the cabin and exhausting over tlic 
main cargo door. This arrangement is 
mote expensive in terms of weight than 
tlic dual system but Stroukoff believes 
that the advantages of the single system 
more than offset this. Both duai and 


vinglc systems draw fuel from the thrust 
engine tanks. 

When the equipment is available 
Stroukoff hopes to replace tlic J30 with 
citlicr one or two turbofaiis. 'ITiese 
would cut the weight |ienalty exacted 
in designing the aft fuselage section to 
withstand the lie.it of turbojet exhaust. 
Two engines drawing ait from both 
wings would increase reliability of the 
boundarv- layer control. 

Stretched Version 

Both the YC-134 and the YC-134A 
arc stretched, Pantobaso variations of 
the Stroukoff-dosigned, I'airchild-built 
C-123. Though its hull is engineered 
for water-based operations, the A'C-134 
version is intended for use only on land 
and snow. Its liult is not sealed and it 
has no tip floats. There is not enough 
propeller clearance either for sea opera- 
tions. Tlic thrust line of the A model 
is about 30 in. higher than that of the 
basic airplane. 

Both models use Wright R3350 
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SOLID ENGINE AND 
CHEMICAL DIVISION 



Dependable, simple— the solid-propellant 







turbo-compoiinr] engines, llic main 
s’crtical fin. svhicli is identical to that 
of the lower powered C-123, cannot 
cope with tlie greater asvnimctrs' of 
tlirust created bv the failure of one of 
the bigger engines. This was corrected 
bv adding small fins and rudders at tlic 
stabilizer tips. 

Tlic Pantnbasc assault transport con- 
cept demanded sometliing new in the 
nay of landing gear anti Tjoth the skis 
and the wltccls of the new Stroukolf 
nrplancs incorporate innovations. 

Landing Loads 

The Pantobase skis intended to bear 
lauding and takc-uff loads on snow and 
n-atcr use novel two stage shock ab- 
sorbers. Ratio of |)rcssurc increment to 
stroke increment increases sharply in 
mid stroke. At that point a shoulder 
on tlic piston barrel picks up tire 
cvlindcr [backing gland and carries it 
along as an extra few square inches of 
piston face. Its effect is to stiffen flic 
sliock absorber in the last part of the 

Tiiis is especially laluablc with tlic 
narrow tread Pantobase landing gear, 
which docs not [irovide ninch sfabiliti' 
in a cross-wind. If one wing drops, the 
rliock .ibsorbcr mi tliat side will be 
flexed more than the other and when 
the second stage is picked up it will 
tend to roll the .lirplano la'cl. 

The wheeled main landing gear for 
use on dri- land lias hvo tandem 
mounted iihccls retracting into the 
fuselage on each side. Each wheel has 
a scpiratc leg and shock absorber. 

'Inc problem of equalizing the load 
on fore iind aft wheels in a tandem con- 
figuration is solved by joining the legs 
to the fuselage through a single rocker 
arm. As the laid is increased on one 
wheel and leg. the rocker ann drives 
the other wheel down to pick u|> half 
the load, "lliis prcicnts all the weight 
from shifting onto the front wheels 
when brakes arc applied and keeps the 
braking effect on the rear iihccIs at 
a high lei el. It also loads wheels coually 
in high angle of attack assault lanaings. 
Flexible Structure 

Sidewise scrubbing of the tandem 
wheels in taxi turns docs not seem to 
be a problem. The attaching structure 
intended to prevent lateral moicnicnt 
is flexible enough to allow the uliccls 
to toe in and out and conform to the 
turning circle. 

The YC-134 has been taxied through 
a 1 80 deg. turn well within the width of 
a runwav. 'Die nosewheel was swiveled 
60 deg. llic shock absorber cylinders 
and the retraction cylinders of the main 
landing gear are coaxial within the leg. 

I’hc noscnhccl has the same di- 
ameter as the main uhecls to increase 
its ahilib’ to ride over bumps. The 


YC»134 Specifications 

WING: 

Total wing area 1,235 sq. ft. 

Wing span 112 ft. 

Height 3-f ft 8.5 in. 

Length .82 ft. 5 in. 

I’OXS'MR PLANT: 

Two Wriglit. . .R3350 turbo<ompouu<l 
Power-iioiinal rated . . . 

2,600 hp. at sea level 

Power-take off 3.500 hp. at sea level 

I’ropeller— two four-bladed Aetoprodiicts. 
Wr.lGIlT: 

Gross 66.600 lb. 

|>a;load 25.000 Ib. 

X\'eight empty 41.600 lb, 

MISCELLANliOUS: 

Wheel tread 190.10 in. 

Wheelbase 320.00 in. 


compression load bearing leg of the 
nose wheel is hinged at the top to 
allow it to swing aft under longitudinal 
loads. 

A solid tension member is hinged to 
the fuselage well forward of tlie axle, 
rliis hinge is the center of rotation for 
fore and aft and vertical movement of 
tlie wheel. Because of this design the 
noscwliccl can tide over bumps tiigher 
than the axle. 


Low Level Supersonic 
Gust Effects Tested 


h'irst phase of Project Sniff, a study 
of gust effects on low flying supersonic 
aircraft, has been completed by Nor- 
throp Aircraft Cor|). under a US.AF 
contract for a two-phase flight test pro- 


gtani- 

Objcctives of the project are to; 

• Estimate gust load factors for design 
of suixiisonie close support aircraft. 

• Detenninc intensity and frequency of 
gusts in various terrain and weather 
conditions. 

• Record psychological and phv-sio- 
logical effects of gusts on test crews. 

• Obtain data to be used in design of a 
terrain clearance indicator for jet air- 
era ft. 

Huiidrcds of hours of data reduction 
remain to be done before first phase 
icsults will be understandable. The data 
were ob.scrvcd in over 50 low level 
fliglits near F.dw'.itds AI-'B. Average 
flight duration vv-.is 14 min. In each 
flight more than 18,000 data readings 
were taken. 'Ilic 230 hr, of test fliglits 
remaining in Phase 2 will be planned on 
the basis of Phase 1 results. Study ap- 
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er-Ramms.li.’s self- moving egg 

Join two flat pans; fill with an Incendiary mixture; add 
a tail; propel by two large rockets. In A.D. 1280, 
Arabia’s Hassan er-Rammah, gazing centuries ahead, 
proposed this ovoid in his “The Book of Fighting on Horseback 
and with War Engines." 
Today, rocket-powered ordnance is foremost in American 
defense. . .and Aerojet-Generai Corporation is foremost 
in rocket power. Aerojet's solid-propellant rockets are 
used on the Sparrow and Regulus and on the 
newest, most advanced American missiles. 


ConPOKATION 



We invite you — the engineer, the scientist— to participate at Aerojet In 
the creation of tomorrow's realities from yesterday's dreams. 




WIRING ASSEMBLIES SEALED 
FOR ENVIRONMENTAL PROTECTION 


Can be tailored to meet 







Aircraft Bearings by Fafnir 

Products that reflect close collaboration 
with the aircraft industry 
for neariy 30 years 




Pressure Suit at 198,770 Ft. 


ff£ 
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Lockheed Plans Test 
Bed, EIcctra Assembly 

I.ockhccd Aircraft Corp.. beginning 
assembly operations this nioiitli for its 
medium range EIcctra turboprop, will 
modih- a Super Cimstcllation to serr e 
as a four-engine test bed for tlic Allison 
501D15 engines that will power the 
airliner. 

lire four engines, nhicli will be 
equipped with Acroprodnets 606 four 
bladcd propellers, arc connnereial \er- 
sions of the Allison ’l'?6 that powers 
the C-150 Hercules. 'I'hc engine dc- 
vclopcs "50 eshp. 

Lockheed’s goal is to jsilc up mcr 
1.000 flight hours on the engine-pro- 
pelled combinations under hot and 
cold wc-ather extremes at altitudes itp 
to 50,000 ft, 

lliglits of the Constellrtion test bed 
will begin in July, six numths before 
the EIcctra is scliednlcd to take to the 
ait. 'I'his "head start" plan is ]xirt of 
tlic Lockliccd-.Ailisiin program to log 
800,000'cnginc hours before the first 
EIcctra delir erv. 

Lockliecd reports '‘cxccllcirt tesnits’’ 
on the first phase of the program dur- 
ing which a single ’1'56 engine «-as 
modified to resemble the commercial 
s'ctsion and flown in a Constellation 
test bed. 'I’his airplane iio«' is being 



Helicopters Supply Mid-Canada Line 


Sikorsky S-55 helicopters of Royal Canadian NasT Antisubmarine Squadron IIS-50 take 
oil from a marshaling base at Knob lake in Northeiii Quebec on a supply niission for 
sites on the mid-Canada ssaruiiig line in laibrador. Sis Nas-y hclicoplcis were among -10 
supplied by the RC.AI’'. US.Vl’’ and piis-ute oiierators to help complete the stations hy the 
first of this year. lle1ico])ters filled in for fixed wing aircraft which had been unable to 
land im thinly iced lakes. 'Ihe Navy helicopters liasT avt-raged 15 hr. daily in the air. Ou 
ime recent lU-day misshm, an S-55 carried steel riggers and radar lechniebns to the line, 
carried -100 ft. of f.iu. phuubing piire. a ton of lumber and diesel fuel and other cargo iu 
short tri|K from a lakchead loading area to the stations. I'obil air time was 52 hr, and ton 
mileage was 1.390. 


Break~Through 
Maintenance 
Cost Barriers 
with CEE-BEE 
Specialized 
Aviation Chemicals 


— Two major bsrriera in aircraft maintenance 

are the mars hours required to perform a job 
and the "out of ser-vice" time of the equipment. 
Cee-Bee aviation chemicals minimise these two 
important cost factors. Field results prove CEE-BEE 
products and methods require less time and 

give superior and long lasting results. 

Our engineers and on the job service representatives w-ill 
help you solve your maintenance problems, 
write foi- free brochure. 









cEE.SEC's prooucis and pnelCcds for deseallnc. 
lanjfi"a’e str»R*NUEo”Bo5u!ls "s'how 






CEE-BEE CHEMICAI. CO., INC. 
9520 East CeeBee Drive 
Downey, California 
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CTS — completely transistorised system— for longer life, elim- 
ination of tube unreliability, and significant reduction in 
weight, space, and power required. 

DOS— direct output synchros— right on the outer frame of 
gyro to eliminate backlash and signal inaccuracy due to servo 
gear trains. 

OTP— only two package system — for ease of installation and 
maintenance, greater compactness, and reduction of weight 
because of minimum inter-connecting cabling. 

ILC— internal latitude compensation— for accurate perform- 
ance at any point on the earth's surface. 

PCS— printed circuit system— for greater dependability and 
reduction in weight and cost. 

ASG— all steel gyro-exclusive design reduces variation in 
drift due to temperature change; provides free drift of less 
than 4 degrees an hour. 


DM0 — dual mode operation — providing a "slaved" mode for 
areas of normal magnetic flux, and a “free” mode for areas 
of magnetic disturbance, 

LIC— lowest in cost— considerably less than any other compass 
of its type. Yet the Lear LC exceeds every performance speci- 
fication laid down by the Bureau of Aeionautics, U-S. Navy, 
for the MA-1 type of compass. 

LEAR LC COMPASS 

Gyro-stabilized com- 
pass system providing 
accurate directional 
heading and autopilot 
control for aircraft 
under ail conditions 
anywhere on the globe. 
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IBKASCOPt 


fitted with a single 501DH, and its 
Erst flight is scheduled for next month. 

To prepare for assembly Lockheed 
has negotiated over 2,700 purchase 
commitments totaling more than SIQO 
million. 

Material worth more than $2.S mil- 
lion has already been delivered. 

Initial assembly operations imolvc 
wing skins, wing beams and trailing 
edge assemblies. Main wing box licaiii 
jiicces and fuselage structures will fol- 

Production away from the main 
plant includes: Loekhced, Bakersfield, 
tail assemblies: Mavwood, small sub- 
a.sscmblies; Rohr Aircraft. San Diego, 
power package; Temeo Aircraft, Dallas, 
wingtips and wing trailing and leading 
edges; Mcnasco. Burbank, main landing 
gear assemblies. Final assembly is sched- 
uled for August. 

'Hie first Klcctra will go to engineer- 
ing flight test in December and w ill flv 
January, 1958. 

Other EIcctra developments: 

• Design Consultant Henrv Dreyfiiss 
will show EIcctra customers how cabins 
will look by means of a dollhouse-size 
model of lialf sections, complete with 
carpet, seats, windows, drapes, and in- 
terior linings in various colors and 
texture arrangements. 

• Passengers walking down the aisle 
will bo kept free of sparks by a network 
of wires in the carpet un'derwebbing 
to ground static electricity. 

• New nose gear that can be disen- 
g.igcd for ground handling so that it 
turns freely in its socket will be used. 
W'licn towing tension is removed, the 
wheel returns to normal. 


Coating Provides 
Fog-Free Surface 

Burbank, Calif.— Sicrr.icote, an electri- 
cally conductise coating developed by 
Sicrracin Corp. for heating surfeces of 
aircraft trans^rent enclosures, is now 
being applied to prototvpe versions of 
canopy plastic side panels for the Con- 
vait i'-lOfiA and tfic Air Force’s new 
MA-IA pressure helmet visor. Purpose 
of the transparent coating is to provide 
a fog-free surf.iee with a minimum of 
optical distortion. 

If the Sienacotc panels for the 
F-106A successfully pass cjualification 
tests, now imderwav at Coiisair, San 
Diego, they are projected for the tan- 
dcm-scat F-106B trainer and the side- 
by-side seat TK-102 trainer, 

Sicnacote \lsors for tlic MA-IA 
pressure helmet have been supplied to 
Wright Air Deselopment Cemter’s Aero 
Medical Section under a research and 
dcvclopnicut contract and are now 
under test there. Tlic lielmet was 
designed by Bill Jack Scientific Instru- 
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AIR-TURBINE DRIVES 


The Answer to Jet Age 
Accessory Power Problems 


The need for hydraulic, electric, and 
mechanical power mulliplics with every 
major advance in aircraft performaiice- 
The high air epeeds of today’s jets demanii 
more hydraulic power fur aerodynamic 
surface ami braking control. Widespread 
use of electronic c(|uipmcnt has greatly 
increased electrical rc<piirementB- The 
blistering surface heat of high-perfortnancc 
[danes.only compounds the problem. Not 
only must totlay's designer plan an acces- 
sory system that can meet incrcaseil power 
reiiuiremcnls. in much less space, but he 
must be sure it can operate in hot en- 
vironments. 

Some accessory e<juipment now in use 
is grossly nffcctcd by heat. Direct drives 
attached to the engine, hydraulic motor 
drives, and gas turbiite |Kover units 
(GTPl''s)— are eslremely vtilncrable to 
high ambient temperatures. In addition, 
they generate so miicli heat in operation 
that a method of removing the heal must 
be employed. Other limitations, such as 
inadequate luiiricants, heat puni|>s, or the 
absence of extrcnicK high-temperature 
metals may preclude the use of these 
methods if thermodynamic tecjuiremcnls 
continue to grntv. 

Heal Problem Changes 
The Design Picture 

The heat problem has become so com- 
plex that top engineers now realize the 
importance of inlegraliiig the accessory 
system as part of the liasic po'verplanl 
and airframe design cITort. In the absence 
of adequate alloys to withstand high skin 
temperatures, designers now see the aii- 
vantage of installing thermal-conditioning 
equipment and airducts as part of the air- 
frame design in order to cool surface areas 
as well as internal components. 

As a reliable, convenient source of com- 
pressed air, the jet engine proviilcs the 
way to solve many of these problems. .Air, 
extracted from its compressor, can be 
ducted to nearly any part of the aircraft 
surface for purposes of cooling, boundary- 
layer cimlrol, and deicing- Since the weight 
of this equipment is cliargeahie to the air- 
craft mission, it becomes practical to use 
the common energy source — compressed 
ail — for operation of the plane’s entire 
accessory system. 

Air-turbine Drives Permit 
Integrated System 

This trend easts ne'v importance on the 
70 


role and selection of accessory systems. 
With a compressed air supply already in- 
tegral with the airframe, the use of air- 
liirhine drives permits more elTeelivc in- 
Icgralinn of the airfranie and the accessory 
system. In many inslallalioiis, the same 
air used in iho existing airducl system 
cun be used to spin small Uirbiiie wbeels 
mounted on shafts. These, in tunt. drive 
generators, hvdraulit; pumps, fuel pumps, 
ihermal-eonditioniiig ei(uipmenl, mechan- 
ical actuators, and other accessories. 



Turbintt Run si> Air Ducisd Fran Comprsttsr 

Operating on this simple principle, air- 
turbine drives can elfeclively perform 
nearly every acersBory function aboard 
jet or turboprop airerafl- 

Simpler Construction — 

Greater Reliobility 

Air-turbine drives are inherently more 
reliable because ihev rer)uire fewer moving 
parts than any other method of generating 
power. Only one efficienl, rotating turbine 
wheel and shaft is required to drive the 
plane’s electrical and hydraulic units. 
Completely automatic operation is ob- 
laineil by an integral control system. 
Whenever a load dcmaiirl orcurs, a system 
of signaling ami actuating devices changes 
the nnil's output to niecl the power re- 
<]uiremenls. 

Reliability of an air-lurbitic drive system 
is achieved by cross-manifolding the 
plane's air supply ducts. Through this 
method, all units on the aircraft can 
operate from one or any combination of 
engines. In multi-engine aircraft, failure of 
one or more engines wouhl not mean loss 
of aecessory power as long as one engine 
rcmaineil to 'iinply iileed air. 


The operating history of units now in 
use. such as those on Boeing’s shows 
that the simple, comparatively friction- 
free construction of air-turbine drives 
can greatly inininiize wear aitd result in 
Irmger. more dependable service- In addi- 
tion, they permit more effective paralleling 
of generators if rer)uired. and with a 
ground source of air. can he tested without 
running the main engines. 

Install Where Power Is Needed 


•Air-turbine drives and the accessories 
ihev ojrerale mav lie locaterl anywhere in 
the plane where pntver is needed. lit the 
B-.)2, for example, ten hyiiraidic turbo- 
pumps are dislrihuled in both wings and 
the fuselage — close to the point where 
power is needed. Such versatile, functional 
ioeaiion is possible because air is relatively 
easv to transport and because it requires 

Located away from the engine, these 
ilrives can contribute to a sleeker airframe 
design by rutting engine nacelle size anti 
reducing fninlal areas. Also, ity installing 
them close to llie "service area.” short 
bydrniilic anil electric transmission lines 
can lie used- This results in a lighter and 

These advantages permit a significant 
liierease in aircraft speetl and range, or 
payload. 

Forecast for the Future 

Ramjet and Nuclear Pewerpiants — It is 

expected that air-turbine drives will play 
an increasingly important role in the 
future. In aircraft utilizing a turbo ramjet, 



the turbojet portion of ibe engine may be 
shut down during the supersonic portion 
of flight. This would mean that no meclian- 
ical power w'ould be svailaitle from the 
main powcrplants for accessory operation. 

pneumatic system, however, could pro- 

Anotlicr indication that more accessory 
power will be needcil in tbe future exists 
in ibe anticipated requirements for nuclear- 
powered aircraft. Large amounts of power 
may be needed for .specialized functions 
associate!! wiili llie reactor. Remotely 
loeatctl air-lurbiiie drives, linkeii with an 
atixiliary po'vcr unit, could supply a huge 
block of power without a prohibitive in- 
crease in unit weight nr size. 

G.E. Pioneered Air-turbine Drives 

General Electric’s Aircraft Accessory 
Turbine De(«irlmem in Lynn. Mass, i.s one 
of the nation’s prime suppliers of air- 
turbine drives for aircraft accessory power. 

Draw'ing on G.K.’s vast experience in 
producing industrial anil aircraft gas lur- 
hiiies. this deparlinenl iias consistently 
advanced the stale of lurbomolive equip- 
ment design. 

Just as General Electric pioneered the 
"railical" aircraft lurbitsiipercharger in 
lyifl. ihrimgh the Aircraft -Accessory Tiir- 
liine Department, it is now building air- 
turbine drive equipment to answer the 
accessory power problems of the jet age. 

G-E Turbopumps and Turbo- 
drives help supply all hydraulic and elec- 
tric power on the Boeing B-.v2 Slrato- 
forlress. first aircraft In history to use 
pneumalic-drivon power equipmenl for 
operating its entire accessory system. 

Driven by air dueled from the jet eiigiiies, 
C-E turlHipuinps and alternator drives 
.supply 8 gpin at 26-jO psi and f>0 kva at 100 
cps, respeulivolv, Thev give the big bomber 
power for operating sloering, control sur- 
faces. landing gear. Iiomb-bays, spoilers, 
radar, iighling, ami armament. 

G-E Fuel Turbepump 

Tills lank-mounted, air-driven unit pro- 
vides 86 gallons of vapor-free fuel per 
minute, giving .North America’s K-Bfil) in- 
terceptor the extra foci iieerieil for aflrr- 
biimer operation. Choraclerislie ofG-E air- 
turbine ilrives, ibe .Afterburner Fuel I’limji 
is ligbtweight and compact and can be 
functionally localod in tbe aircraft. 

G-E Turbostarters 

Another application of tbe versatile tur- 
bine is in the self-cnnlained lurbo.starter 
(used on the Marlin R-.rTi which starts a 
jet engine in less than 10 seconds. 

It is powereii by lint gases resulting from 
the combustion of an easily replaceable 
solid-propcllanl cartridge. Turlioslartera 
eliminate tbe need for ground povv-er start- 
ing units, minimize logistics problems, and 
increase jet aircraft availability. 



Advanced Air-turbine Drives 
Are "In the Works" 

General Kleclric’s Aircraft .Accessory 
Turbine Deparlmcnl, with facilities valued 
at more than -Slfi million, is carrying out 
an extensive development program on aiU 
vaneed air-turhine equipment. Units with 
exlremelv Ingli power-to-weighl ratios are 
already in advanced sitqtes of u-sling. 
These programs promise powerful answers 
to accessory power reiiuiremcnls that lie 

To find nut how G-R air-turbine equip- 
ment can help you non- in the planning 
stages, eoiilael vnnr Genera! Kleclric 
Aviation & Defense Indu-lries .^ale.-i 
Office nr write for the descriptive bro- 
chures on tile drives you are interested in- 


GGER-108B Gob Turbin* Slarltrs for J*t I 
GGEA-5B71A AtrereSt Aftarburnar Fuat 





GENERAL 
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SAVES WEIGHT! 
SAVES SPACE! 

Meets Militat7 Performance Requirements 

Send rtiem higher ond farther . . . with better pro- 
tected electrical systems. MP-700 Series — the 
important new development in breakers — is so 
small you can use many more and still end up 
with less weight. Give circuits individual protec- 
tion instead of grouping. Performs in accordance 
with MIL C-5809 B (ASG). Self-cleaning contacts. 
Industry developed equipment (IDE) approvol 
issued August 31, 1956. 



Write for detailed Spec Sheet No.AW-1 


MECHANICAL PRODUCTS, INC. • jackson, Michigan 


mcnt Co., Solana Bciich, Calif- 

A Sicrracotc panel also is being tested 
at Douglas’ K! Scgiiiido Division for an 
anti-fogging application on tlie l'4D 
Skvray. lliis is an insert panel used 
in conjunction witli the ptc.sent cinopy 
panel to avoid cxtonsi\c rctiofit. 

Sicrcacotc applications are also being 
considered for the plastic side panels 
of pilot’s enclosure on the Douglas 
C-n>A, and for the merhead trans- 
parent portion of Pacific .Ainnotive 
Corp.’.s I.Girstar executive tran.'.port. 

In the C-li?A installation, the coat- 
ing would ])C utilized to rc|jlacc the 
present hot air defogging s\steni. in 
the Lc.ir.star the cfxiting would be 
used solciv a.s an infmrcif reflector to 
reduce solar licating and pro\’idc n 
cooler cockpit. In such an ^plication 
it is possible to get up to 85% infrared 
reflection, Sierracin claims, if liglit 
transmission is not of |)riinar\- impor- 
tance. W'.ADC’s Materials l.aboraton’ 
is es'aluating a similar use for a pro- 
tcctisc hcat-rcflccting fire-fighting 
helmet s isor- 

Sicrracotc is applied to polvcstcr 

E lastics and is incorpnr.ited in a'vinvl 
minated constniction to protect the 
coating from abrasion. Sicnacote sup- 
plies a flat plastic laminate complete 
u'ith leads for connecting to the air- 
craft power supply. .A sensing element 
(installed nil the surface or imbedded 
ill the vinyl) automatically controls 
heat input to the |iancl. .Anv forming 
or machining of the panel is per- 
formed by the plastic fabricator to 
pros'idc a finished part. 

TTic coating may also bo applied to 
glass surfaces. Sierracin says, and mctli- 
ods of crxiting protection for such 
application arc lacing developed. 

Approximately 70% light tr.insmis- 
siim is obbaiiicd with Sicrracotc. It 
may be applied in rcsistii’itics of 5 to 
20 ohms per square area. It mav 
also be applied witli a gradient rcsi.i- 
tii’ih to compensate for non-rectan- 
gular licatcd areas. 

Tor anti-fogging applications. Sier- 
racote normally requires a heat out- 
put of one to two watts per square 
incli, althougli laboratorv tests have 
indicated that the coating lias power- 
handling capacity considerably in excess 
of this, Sierracin says, ’niis indicates 
that anti-icing applications mav be 
possible, although this phase (if re- 
search has not yet been thoroughly 
im’cstigatcd by Sierracin. 

Ultrasonic Measuring 
Devices Developed 

Los Angclcs-Dcsclopmcnt of two 
nciv ultrasonic liquid measuring dcs'ices, 
a Icsel indicator and flowmeter, for 
missiles and aircraft, nerc rescaled bv 
Dr. W. W'clkowitz, Gulton Industries, 


4 Intercoupled servo loops 



weight less than 2 Ihs* 


This indicator, part of an 
Automatic Navigational 
System, contains 6 synchros, 
2 motors and 2 motor genera- 
tors— all Clifton Size 10 units. 

These units (and 2 mechanical differentials) are built 
into 4 independent, intercoupled servo loops. Weight 
of these 4 loops plus gears and gear plates is less than 
2 lbs. 

The main reason for the lightness of Clifton synchros, 
and hence the lightness of systems built around Clifton 
components, is that no unnecessarily heavy materials 
are used in their manufacture. 

When it is a question of highest accuracy with the 
least bulk and weight, look to CPPC rotary components. 

7/ this system had been built 
with our latest Size 8 synchros, 
weight would have been brought 
to about IVi lbs. 

Look to CPPC for Synchro Progress 



CLinON PRECISION PRODUCTS CO.. INC. 


W 


c 

Clifton Heights, Pa. 
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The New 

Pestushin Full-Shear 
Stress Panel 
Fastener does 
what a panel 
Fastener should do! 


Available ru>u> 
inquantity! 


* obsolute positive lock . . . 
full shear strength 

* automatic spring ejection of 
stud ... no prying to free panel 

* curved panel is no problem 

* only two assemblies (self- 
retained)... stud and retainer 

* no special installation tools . . . 
Phillips head recess 



Fastens and unfastens a panel 
faster and easier than 

any other fastener on the market! 


Check these important features: 



Full Shear Strength. . . stud tieeign transmits {uli shear 
strength equal to NAS-547 speciCictation, and/or 
NAS 534-33S close tolerance bolt. 


locked! Visual inspection assures safe lock. 



Curvod Fanali offer no problem... small radius of entry 
of stud into retainer assembly allows installation and 
operation on surfaces of less than one inch radices. 


Bauble lead Stud Thread . . . assures lop performance 
and trouble-free long service life. 

Materials and Finishes . . . critical bearing surfaces are 
of C.M Steel, heat treated to rigid specifications. Steel 
parts are cadmium plated, aluminum alloy parts 
anodized. 



Write for complete information on Pasiui/iin’i Full- 
Shear Stress Panel Fasteners, designed for high- 
stren^h and simpli^ed securing of access panels and 
equipment on modemairemft. 


PASTUSmai mpusTRiEs, ine. 

f6S1 WESr CENTUIY BOULEVAJtD, LOS ANOEIES. CALIFOtNIA 
PASTUSHIN AVIATION CORP. | HAWAIIAN AIRMOTIVE, ITD. 


Inc., Mchicbon, N. J., at Perlmuth 
Mkctronics Associates' second annual 
instrunicntation syinposium. 

CuUoii's liqtiid level indicator has 
been obtained ljr- Douglas Aircraft Co, 
for evaluation in ground test of the 
Thor intermediate range ballistic mis- 
sile. In this application the indicator 
will nicasure liquid oxygen and JP-4 
fuel levels, 

'ITic iiistmincnt functions indepen- 
dently of temperature bv making a con- 
tinuous nicasurcincnt of acoustic iinpc- 
dcncc of tlic liquid, giving a contimions 
correction for density. Calibratirrii is 
perforned onlv initially because it is 
independent of the liquid being mcis- 

Mc-asurement is pcrfotiiicd tlirough 
the tank wall and liquid witli an ultra- 
sonic pulsing system. Rate of pulsing 
is a nicasnre of tlic liquid hciglit. 
Pulse goes fiirough the liquid, is 
reflected from the liquid surface, returns 
to transducer, and retriggers tlic trans- 
mitter. 

An independent system pulsing across 
the tank (fixed distance) corrects for 
sound selocitv, so that Isy relating botli 
measurements (pulsing in the liquid 
and across tlic tank cross-section) the 
absolute height of tire liquid is obtained 
independent of the liquid’s acoustic 
properties. 

Gulton’s flowmeter is an ultrasonic 
beam deflection system which has a 
built-in crincetion (or acoustic impe- 
dence so tliat the output reading is a 
measure of mass flow and is independent 
of the acoustic velocity in tlie liquid. 

nic entire ststem is located out- 
.sidc tire pipe. Ultrasonic beam is 
projected at an angle across tlio pipe 
and is picked up by a differential etss- 
tal tnuisduccr. I'low of fluid causes a 
change in the angle of the beam and 
this cliaiige is proportional to the flow 
vcliieitv. This produces an unbalanced 
output on the pickup transducer. .An 

acoustic inipedcuec dircctlv across flic 
pipe- By relating the bc-am deflection 
output and tile impcdence measure- 
ment the true mass flow is obtained 
for any liquid being used. 

Kidde Gets Contract 
For F-27 Pneumatics 

Pneimiatic system rcspimsibilih for 
the I'airchild l'’-27 I'ricndship turbo- 
prop transport is licing handled liv 
Walter Kidde & Co.. Belleville, N. J, ' 

Specifications call for two Kidde 2-D 
com|ireMors. each dcieloping T,300 
psi., 2 scfm. at sea level Tlie compres- 
sors arc powered from gear boxes driven 
by tlic 1,600 slip. Rolls-Rovce Dart 
engines. 

■"he piiciimatic systems arc expected 
to result ill weight saiing of 100 lb. 
over coniptirablc installations. 
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A sniallideanng in the jungle ... an 
ice floe in tlie arctic ... a mountain 
plateau — a cruiser deck, a rooftop — 
tliese are some of the airhaoes 
of Vertol aircraft. 



Free from Jic restricting dimensions of 
distant airfields and cosdy runways, 
Vertol helicopters have led the way 
in developing a new kind of mobility. 
Their landeru rotor jierfomianee has 
withstood the lest of Army Held service. 
Naval duly and of global Ait Force 
aiissiuns ranging from arctic tundra 
to erpialorial forests. 



Revolutionary aircraft now taking 
sliajyc at Vertol w ill combine 
helicopter ahiliiy to hover, to rise and 
land vertically, with the performance of 
current jets. Now, at Vertol, the 
Skyivjtys-wiiliout-Runways concept 
in Uaing taken to its uliinROe phase; 
high speed sscoafl vajiubic of vertical 
takeolT and Uiiding. 

Engineers, jam Vertol’s advanced engineering learn! 





VERTOL 





Ifow to make your 
automatic heat-treating and 
hardening even more automatic 
...at no extra cost 


F ast, cootinuous operatioQ is the key to 
profitable automatic forging production 
lines. Especially in high speed heat-treating 
and hardening operations. They're extremeiy 
sensitive to changes in chemical composition 
and structure of steel used. Interruptions to 
make tests or adjustments slow production, 
increase costs, reduce the advantages of auto- 
matic operation. This makes the uniformity 
of the steei you use an even more vital factor. 
The more uniform the steel, the steadier the 
production and the greater the potential you 
can realize from your automatic equipment. 

You can get the utmost in uniformity, and 
automatic operation — at no extra cost — by 
using Timken® fine alloy steel. Uniformity is 
constant from bar to bar, heat to heat, order 
to order. 

We take many extra quality-control steps 
to assure this uniformity. For example, the 
Timken Company uses a magnetic stirrer for 


molten steel to assure equal distribution of 
alloys, uniform temperature and improved 
working of the slag. It's the first installation 
of its type in the United States. 

To further assure uniformity, your order of 
Timken fine alloy steel is handled individually. 
We target our conditioning procedures to 
meet your end use requirements. Each bar is 
stamped to identify the beat it came from. This 

from order to order. And every beat is ex- 
amined spectrometrically to insure uniform 
grain size. 

To make your automatic heat-treating and 
hardening operations even more automatic— 
at no extra cost — always specify Timken fine 
alloy steel. You'll get money-saving per- 
formance and uniform results every time. 
The Timken Roller Bearing Company, Steel 
and Tube Division, Canton 6 , Ohio. Cable 
address: "TlMROSCO", 


TIHKEN- STEEL 

SPECIALISTS IN FINE ALLOY STEELS. GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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New Jig Is Designed 
For DC-3 Galleries 

Melbourne, Ausftalia— .An etonoiiiical 
iicsv jig has been designed and manufac- 
tured b; engineers of MiitRiibcrlson 
Miilcr .Airlines Lid., a M'estem .\us- 
tr.iliaii airline opcnitor of Pertli. West- 
ern .Anstr.iliii. The new jig i.s designed 
for -building and aligning the plumbing 
gallcrt- of DC-3 aitcnift. 

Its introduction means a big vning 
in the time taken to install the plumb- 
ing gallcrs . .At the* same time it alloivs 
a much liigher degree of accuraev in 
the instiiliation work. Cost of construc- 
tion of siicli a jig is cxtrcinclv iow and 
the ‘use of tiic jig is expcctctl Jo result 
in a standardization of aii tiic 15C-3 
plumbing galleries at major ot crliaids. 

'llie chief engineer of MacRobert- 
son .Miilct Airlines Ltd. stiitl the neces- 
sity for de>-cIopiiig a fuselage and center 
ssing plumbing jig for DC-3 galleries 
was brought about by the nnmoroirs 
discrepancies encountered when using 
an unserviceable line as a template for 
the replaecmcnt line. 'I'hc gallcrs- con- 
tains all the fuel, hydraulic and instru- 
ment pipe lines. Top photo (right) 
shosvs center ssing lines at It-.iding edge 
connector pl.itc; bottom view details 
arrangement at nacelle end of ssing 
center section. 

T he plumbing gallery jig pros-idcs .in 


Aircrafts' Who's Who Reports 

A cross section of tiic Who’s Who in 
tlie aircraft industry— including Doug- 
las. Allison, Fairctiild, Grumman, Mar- 
tin, Kepublic, Caiiiuiair Ltd., Pratt and 
Wliifiiey among a liost of others — is 
reported to liave reduced engine wir- 
ing time as much as 66%. Tiiis- saving 
is effected by the use of the new Rob- 
inson Wire Twister, an improved 
model of the ones that have seen serv- 
ice with the army, navy and airforce 
since 1943. Improvements include tiic 
e.’cciusive diagonal jaw design that per- 
mits easier access to liard-to-rciicli 
areas, and clamps a vice like grip on 
the wire by pulling it into a 30° bend 
thus delivering added leverage for 
twisting. 

In audition to the greatly increased 
engine wiring .speed, users attest to im- 
proved shop safety — fewer skinned 
xmiekles and bruised fingers. 

Resides their production line assign- 
ments. Robinson Wire Twisters readily 
adapt in the shop to bench work, on 
radio and radar equipment, on mag- 
netos, carburetors, instruments and 
sid)-assembly work of all kinds. 

List price is $19.50. Write for fully 
descriptive literature to Ralph C. 
Robinson Company, Dept. W, Box 
3494, 2516 Crosby Way, North Sacra- 
mento 15. California, 


. . . saves 
% the usual 
wiring costs 


A little pull 
in the right 
place . . . 
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:&4'’C at Test Temperature 

(fvnellonatlY, wilhovl running lha angina) 


Tests RPM Accuracy to 
10 RPM in 10,000 RPM (±0.1%) 






Two of the most 
important factors 
I that affect jet 

' engine life, effi- 

/ ' ciency, and safe 

\ operation are Ex- 

\ bausi Gas Tern- 

V peraiure (EOT) 

and Engine Speed (RPM). Excess beat 
will reduce “bucket" life as much as 
50% and low EOT materially reduces 
efficiency and thrust. Any of such con- 
ditions will make operation of the air- 
craft both costly and dangerous. The 
JETCAL Analyzer predetermines ac- 
curacy of the EGT and (interrelatcdly) 
Tachometer systems and isolates errors 
if they exist. 


#1 Safety Factor for Jet Engines . . 


Tests EGT System Accuracy to 


The JETCAL is in worldwide use. Used 
by U. S. Navy and Air Force as well as 
by major aircraft and engine manufac- 
turers. Write, wire or phone for com- 
plete information. 





B & H INSTRUMENT CO., INC. 

3479 West Vickery BWd. • Fort Worth 7, Texas 

•Kc.. sot COMMEtCIAt MM.. BATTON. OHIO 




accurate means for rapid plumbing re- 
pLicemcnt and allows a standard to be 
.set front which interchangeable spate 
galleries may be manufactured and fitted 
as replacement components. Sttcli a 
factor is. of course, highly desirable in 
the progres.sivc ov erhaul of aircraft. 

'Ibc Australian jig consists of a tenter 
RSJ base to nhich eight legs arc welded. 
'ITicv enable it to 6c used for either 
gallcrv or plumbing. .\ scries of angle 
iron tecs arc mounted on the upper 
and lower sides of the base in such a 
manner as thes- represent the contour 
of the fuselage mountings for the gal- 

Each base is drilled and taped to take 
tlie .Adel clamp attaching bolts in their 
correct multi-plane positions. Outrig- 
gers arc fitted to each end and at the 
center to accommodate the end con- 
nector plates. Dummy connectors arc 
fitted for the correct positioning of take 
off points. 

Bv imerting the jig. either gallery 
mav he brought uppermost allowing 

When the gallon- is dismantled and 
the connector plates and lower por- 
tions of the .Adel clamp.s arc in posi- 
tion, the replacement lines mas- be 
formed and fitted to the jig. Bv sliding 
.1 line in the .Adel clamps to i-nect its 
pirticular bulkhead union at the con- 
nector plate, alignment can be obtained 
to very fine limits and the center con- 
nections marie with accuracy. 

As each later of plumbing is com- 
pleted, the next portion of the .Add 
ckimps is fitted until the gallery is com- 
pleted. .-As the end cnimcctbr plates 
arc held in their correct angular posi- 
tion. the coupling nuts may be finalK 
tightened before the gallert- is installed 
in the aircraft. This avoids tool dam- 
age due to the restricted access to the 
coupling nuts. 

THRUST & DRAG 


T1ic real value of any scientific or 
professional sneiett meeting lies in the 
opportunitv- for discu.vsing your prob- 
lems with somebodv else. The tech- 
nical papers arc secondary. 

Some day, perhaps, one of our 
many societies will recognize that fact 
bv scheduling a week-long session dur- 
iiig which time there will be absolutely 
no papers presented, no speeches— 
cspcciallv after dinner— no |)rc-|)l.iiuacl 
panels, no sponsored symposia. 

Instead flic society will provide a 
number of rooms nitli soft chairs and 
good lights, a blacklioard and chalk, 
pads and pencils, ’lliese rooms will 
be mobbed by engineers with common 
problems and the talk will be loud 
and energetic. And more will he 
accomplished than ever could be by 
sitting in a darkened room, while tor- 



Saves on painting time & space 


“From a customer relations stand- 
point, our ground equipment must 
look as good as our spotless air- 
craft;’ reports Mr. George Lantz, 
United’s Chief of Plant Maintenance 
at Midway Airport in Chicago. "We 
were jobbing out part of this work 
because we had limited space in our 
paint shop, but our gear was away 
from the airport for long stretches 
al a time. A Sinks engineer helped 
us solve both our time and space 
problems;' 

Hew lime was saved. , .based upon 
previous experience, Mr. Lanu rec- 
ommended the installation of Sinks 
equipment and called in Sinks engi- 
neers for consultation. A Sinks 
"drive-lhru" spray booth and drying 
oven were installed to produce fac- 
tory quality, dust-free finishes . . . 


quickly dried to a mirror-like hard- 
ness. 'hiis set-up accommodates the 
largest trucks or several units of 
small equipment, A climate-control- 
ling filtered air supply system was 
also installed in the shop to replace 
the air exhausted through the booth 
and to prevent dust infiltration. 

Hew space was saved. ..the drying 
oven was placed on tracks so it 
could be rolled into the booth for 
finish drying or storage when not 
in use. Electrical interlocks prevent 
accidental simultaneous operation. 

out obligation. ..over 60 years of 
unmatched experience in the manu- 
facture and application of spray 
painting equipment is ready to serve 
you. Call your nearest Binks office 
or write to the address below: 


Open to off. ..NO TUITfON^.. covers alf phases 


^ t 

GUNS COMPRESSORS EXTRACTORS 

Sinks 

svmrw/Mff Fo/? 

Binks Manufacturing Company 

3116-30 Carroll Ave., West, Chicago 12, III. 



aSPRESENTATIVeS IN PBINCIPAt U. S. I, CANADIAN CITIES . SEE TOUR CtASSIHEB DIRECTOItr 
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GREATER NULL STABILITY IN SERVO VALVE 
THROUGH UNITIZED POWER STAGE 


The Hydraulic Research Dry Coil Servo 
Valve maintains excellent null stability 
under all conditions. 

Stainless steel control spool, centering 
springs, pivots, null adjustments and 
power sleeve are an integral unit with 
no brazed joints. Adjusting mechanism is 
never subject to different coefficients of 
expansion regardless of the range of 
operating temperatures. 

Threshold characteristics are enhanced 
by this integral construction of sleeve 


and adjustments, as it assures precise 
alignment of centering springs along the 

Micro finishes in sleeve-spool assembly 
keep friction to absolute minimum 
reducing valve hysteresis, and providing 
substantial increase in valve life. 

Maximum reliability of the valve is 
further assured, by triple filtration with 
sharp particle size cut-off; and by dry 
torque motor construction using an en- 
capsulated coil. 



UYDRAVI.IC Research 


ASU l^tASt’FACTt RtXG COMHASY 

Subsidiary of ISM Ail-craft Corp. 

2635 N. Naomi Street • Burbonk, Calif. • Victoria 9-2227 




N HyORAULtC VALVES A 


'R ECl SIOI 


,NO COMPONENTS FOR FLIGHT CONTROL SINCE 1943 


tilted by the tciiuins of last night's 
liospitali'tv and frying to concentrate 
on a droning speaker reading a pre- 
pared text on a dull subject. 

'ITierc is a real problem with these 
professional meetings. It has been 
calculated that an engineer— perhaps a 
project engineering type, with a hriud 
general interest— could spend almost 
his entire professional career attending 
meetings, eating the same toast cliiekcn 
and ice cream pic. li.stcning to the 
same general or admiral or liigli civilian 
official recast the past year's progress 

Vet tKc.se meetings furnish one of 
the rare meeting places for people with 
common interests who would like notli- 
ing better fliau the opportunity to com- 
municate with caclr otiicr. 

Mavbc sonic of the societies miglit 
take a look at tlic traditional scheduling 
of meetings and sec if tlicrc isn't a 
better way. Maybe there sliould be 


some informal discussions tried out, 
paralleling the formal presentations in 
the auditorium. 

Maybe more societies should follow 
the pattern of insisting on a 20-inin. 
maximum ora! presentation with a 
guaranteed question period aftemurd, 
in tlic S.^E pattern. Maybe there should 
be more attempts to cut down on tlic 
luimbcr of meetings. 

'I'he meetings arc essential, but many 
of their appurtenances aren’t. 

Canadair Rolls Out CL-28 
^Maritime Search Aircraft 

Canadair CL-28. piston-engine ver- 
sion of the Bristol Britamha designed 
for long-range ovcrvv.iter (latrol. was 
rolled out at Montreal plant of Caiiad- 
air. subsidiary of General Dvnainics 
Corp, Plane, largest ever built in 
Canada, is on order hv Roval Canadian 
,\ir I'orce. 



HERE'S A TOUGH 
PROBLEM OF 
ACCESSIBILITY 

for some fasteners but easily 

licked with HI-SHEARS! 



Becouse of its minimum 
protrusion, weight and tool 
clearance, the HI-SHEAR rivet is 
instolled into critical space 

high strength fosteners. 

Inexpensive HI-SHEAR Sets 
ore ovailable in o voriety 
of shapes and sizes. 

HI-SHEAR tools ore used in 
standard rivet guns and squeezers 
— eliminating special single 
purpose driving equipment. 
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RESERVE YOUR 


SMALL INSTRUMENT 
BALL BEARINGS 


COPY NOW 


Technical Reference 
Mk Manual and Catalog 


This brand new concept in 
bearing catalogs will help 
solve your design problems! 


If you work with small instrument type bearings 
you’ll find this new, authoritative publication an 
extremely valuable and handy source of engineering 
data arranged in convenient form for practical 
reference. 

LOOK AT THESE FEATURES . . 

• A helpful survey article: “fACiORS to consider 
SEIECTING SMALL INSTRUMENT BALL BEARINGS.” 

• A complete, practical presentation of beating facts: 


Typa o/Wringj 
Miiimdls 

Ccmfvnoitj 

Engiiumng 

TdiMMO 


Dymmk oni sialic 
Lubrication 
Roilial oml Axial {lay 
Torque 

Mounli)!^ practice tie. 


• Large, clear illustrations. 

• Big, easy to follow charts. 

• Convenient nomographs and conversion charts. 

• Simple bearing dwignations make ordering easy. 


NEW HAMPSHIRE BALL BEARINGS, INC., Peterborough. New Hampshirt 


AVIONICS 



Socket Slots Pay Tube Cooling Dividend 


By Philip J. Khiss 

Cedar Rapids, la.— RcdncHoii hi tube 
failures, biggcsl single cause of avionic 
equipment umcliability, inai result 
from use of a new ti pc socket for niin- 

Slofs in tlic tube socket pennil forced 
air to pass behieen tube and its shield, 
imiltiplung cooling air effcctii cness sev- 
eral lumcircci jxt cent. 

Collins Radio Co. developed the 
socket, together « itli a siiii|stc gra])liic-al 
tccbnic|iie for ])redicting fotccil air flow 
rates for indhidiiid tubes in new avi- 
onic ecjih|)ment. It has not been decided 
wbetber Collins or SiK.inia, wbicti is 
tooling to mamifaeturc the socket for 
Collins, will market the device to other 
avionic cqciipmcnl m.ikcts. 

Heat Is Deadly 

Signifieanee of tlie Collins socket is 
tnijihasizcxl liy recent General Islcctric 
tests, under militan s|xmsorsbi]>, which 
pimided quaiilitatiie esidtnee on the 
deadh effect of tcmtscraturc on tulsc 
life. 

I'or example. t\pe 5670 (twin-triodc) 
tubes ojjcrated at a bulb tempciatuic 
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Trans-Sonics Type 1371 •'Tape-on" Surface Temperature 
Resistors are precision resistance thermometers with a platinum 
resistance winding as the sensing element- They may be applied 
to any surface whose tempcralutcs are to be measured. In a 
commutation circuit, they modulate standard telemetering trans- 
mitters without amplification. The new Type 1371 “Tape-on” 
Surface Temperature Resistors may be added to an installation 
using other Trans-Sonics temperature transducers without any 
further circuitry modification. Each resistor is furnished with 
two 6" long libreglas-covered constanlan leads. Write for Bulletin 
1370 to Trans-Sonics, Inc., Dept. 7. 



For Transducers, See Trans-Sonics 

*1'USrflA.-S04UCd,, 9*tC. 
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of use suffered onlv 4% failures after 
300 hr. operation nhercas the anno tube 
operated at a temperature of 260C suf- 
fered 26% failures over the same period. 

.■\fter 3,000 hr. operation, tlictc was 
only 8% f.iiUuc of tubes operated at 
115C bulb tempetaturc compared to 
66% for those at 260C. After 3,000 
hours, the 113C tube failures reached 
only 26%, eoinirarcd to 76% for the 
260C tubes. 

Controlled Cooling 

Instead of random cooling of the 
entire avionic chassis, by blowing or 
sucking ait through it, Collins pipes the 
air tlirough a picmmi duct in the chas- 
sis. Cooling air is forced up through 
slots in the tube socket, passing bc- 
tsveen the tube and its shield, out 
tlirough the top of the shield and exit- 
ing finally from louvres in the cquip- 

To determine the cficctneness of die 
cooling tcehnirme, Collins ran tests on 
.1 mimMr of different configurations us- 
ing a 12AU7 (twin-triode) dissipating 

Wltcn the tube n-as operated with 
an old-style J.AN shield and no forced 
air cooling, tube bulb toinperafure rise 
was 182C abos'c ambient temperatum 
(23C). for a total temperature of 205C. 
At the liighct ambient temperatures 
encounteted in military aircraft, total 
lube temperature uould be pushing 250- 
300C, 

On die basis of its extensixe tests, 
GE concluded that miniature rcccixing 
lubes of tliis type sliould never oper- 
ate at total temperatures abox'e 165C, 
and if long-life is desired, maximum 
total teni|)cratute‘ should not exceed 
rmighh lOOC. 

When Collins operated the tube us- 
ing its 66J sliicld with corrugated liner 
that conducts heat from tube envelope 
to shield. temj>cratutc rise «ns reduced 
friiin 182C to 116C. a significant but 
insufficient iniprox-cmcnt. 

W'hcii forced air at a rate of 30 lb-/ 
hoiir/watts pemer dissipation «-.is cir- 
culated around the tube shield, similar 
to the cooling technique now cmploj cd 
in nianx avionic cqiii|)inciits. tube tem- 
perature rise xva.s towered oniv 16C 
(from 116C to lOOC). 

But n licn tlic same air flaw was piped 
througli the new Collins tube socket, 
tube temperature rise was dropped from 
116C to a mere 30C, a four-fold im- 
proi'cmcnt oxer the tcmpcratiitc reduc- 
tion achiexed bv conxcntional cooling 
leehniqiies. ^^'hcn the rate of ait floxv 
xxas doubled (60 Ib./hr./IOO watts), 
tube temperature rise was reduced to 
37C. Collins tests indicate. 

The nexv slotted tube sockets and 
associated forced air cooling technique 
appear so promising that Collins already 
is using them in a number of nexv equip- 
ments noxv under design. One is an 
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TUBE socket slots (arrows) pcmiit direct 
forced air eouling of tube cnvc]o|ic. 

integrated eoiniminications-navigatimi- 
identificatioii (CNI7 ixickagc being de- 
x’doped for McDonnell Aircraft Cn. 

Tailored Air Flow 

Different anuiiints of ait ate required 
to cool different tulles xxitliiii an equip- 
ment and so ait floxx- rate's must be tail- 
ored to an iiidix'idual tube’s needs. To 
.miid tile necessity of using a number 
of different tube sockets, each xxith 
different size slots, Collins controls the 
floxv bv means of the size and/or shape 
111 cliassis cut-out into xx-hicli the socket 
is mounted. Sexen standard cut-out 
)*ittcrns, three for 7-pin tube sockets 
and four for 9-pin sockets, provide x aiy- 
iixg degrees of closure for tlie air floxx- 
slots ill the socket. 

Collins Radio’s Harr.- M. Passman 
(joints out that no attemijt is made to 
seal the- socket to tiic cliassis to (Jie- 
x'Ciit air leakage. Iloxx-exer. tlie main 
cliassis xxhicli serxes as a plcmiin supplx 
duct doe^ nex'd to be moderately xx'cil 
scaled. Collins uses liquid ueoprciic 
for this purpose, ’ibe imire tubes there 
arc on tile chassis, the less critical the 
le-.ikage (irobleni becomes since it repre- 
-sent.s a smaller percentage of the total 
exiiaust areas. Passintm points out, 

Collins has dcx-clnpcd a fexs- simple 
cliarts xvliich enable an axionic equip- 
ment designer to cstablisli quicklv the 



• ACCURATE UN0E8 2SS TO 2.000 CPS VIBEATION 

• AVAILABLE IN VARIOUS RANGES FROM — 30O‘F. TO 1S00°F. 

• RESISTANCE CHANCE OF 100 OHMS OVER SPECIFIED RANGE 

Trans-Sonics Type 1300 Bulb Temperature Pick-ups are 
precision high-speed resistance thermometers with a plati- 
num resistance winding as (he sensing element. Each Type 
1300 Bulb Temperaure Pick-up is individually calibrated 
and supplied with its own calibration sheet. The tempera- 
ture interval over which the 100 ohm resistance change will 
occur may be as low as I00*F. These pick-ups are designed 
to withstand pressures up to 3,000 psia. When specified 
they can be furnished for installations in corrosive liquids 
or gases. Their leads can be exposed to temperatures up to 
600‘F. and may be detached from the instrument proper 
for shortening or easy replacemem. Write for Bulletin 1300 
to Trans-Sonics, Inc-, Dept. 7. 
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PIONEERING is our business 




40 , 000 ' 


^amr 


35 , 000 ' 


— a leader for over 25 yearz in aiixrofl 
oxygen breatfv’ng egufpmenf — 

AMNQUMCES NEW^ 30 000 
HIGH-ALTITUDE STANDBY 
OXYGEN SYSTEM FOR 
JET AIRLINERS 


system must be able to supply pure oxygen to passengers and crew via 
individual demand regulators. On the iurbo*prop airlincn, Bying at 
altitudes up to 30,000 feet, this s>'stem uiav use continuous flow regu- 
lator. 

Pionecr-Ccmral announces a new Bendix High-Altitude Oxygen 
System to satisfy requirements of the rofthcoming high-altitude jet 
transports. Advantages include: 

• Maximum protection for flight from 40,000 feet at any rate of 


• One-piece, self-adjusting face masts for passenger use. 

• Complete flexibility of arrangement and location of passenger 
masks and regulators to best suit individual types of airliners. 

• Full walk-acouiid mobility, 

• Ready availability at all dmes for therapeutic requirements. 

For full particulars on this .advanced system and why it meets jet 

Nm 56-185. 


Pioneer-Central Division 



forced air source requirements, esti- 
mate pressure drop and determine what 
size chassis socket cut-outs should bo 
ttsfd to match individual tube ait flow 
to its cooling needs. 

'llic ait flow required to cool each 
tube below a predetermined tempera- 
ture. say lOOC, depends upon a num- 
ber of factors. Some, like power dissi- 
p.ifinii, can be determined in advance 
of building the prototype. Others, like 
heat radiated from nearby components, 

Collins says it can obtain a good ap- 
proximation by basing air flntv on a 
tube’s power dissipation, its diameter 
(7-pin or 9-pin) and length. 

'lire techniques and charts wliich 
Collins has dcs'clopcd arc described in 
the eom|3anv’s report No. CTR-170. 
A limited number of copies arc avail- 
able. 

Requests should be directed to Col- 
lins Radio Co., Technical Publications 
Dept.. Cedar Rapids, la. 

^ FILTER CENTER 4s 

lOOOOO; ' 

► .\nv Counter-claims?— Texas Instru- 
ments Inc. believes that it is the svorld's 
largest manufacturer of transistors, 
measured in numbers or in dollar \ol- 
unie. according to its president, f. E. 
fonsson. Company predicts that the in- 
dnstrs- will liavc produced 12.5 million 
transistors in 1956, valued at S34 mil- 
lion. B\- 1961 production is expected to 
reach 175 million units worth S150 
million and bv 1965 the figures sliould 
jump to 400 million units and S225 
million, according to TIL These figures 
do not include cuodcs and rectifiers. 

► Inertial Guidance — NITiite-Rodgers 
Iflectric Co. has completed deseTop- 
ment of an inertial guidance system for 
sliort-rangc missiles. Bench testing cur- 
rently is under way. 

► Telcnietrv Checker— Semi-automatic 
progtammed tester wliicli can check out 
a 177-channcl FM/KM missile tele- 
metering svstcin in less than one hour, 
automatically printing out its measure- 
ments in digital form, Iws been devel- 
oped bv Pacific Dit’ision. Bendix Avia- 
tion Corp. The tester, which has pro- 
visions for self-calibration, can check 
carrier frequency and power output and 
frequence and amplitude of each sub- 
carrier channel with respect to pre- 
determined input signals. Voltage and 
frequency measurements are converted 
into digital form, then printed on tape. 

► Valuable Addition-Remarkably com- 
plete and comprehenshe treatment of 
the physics, technology and circuit 
applications of transistors, diodes and 
photocells is available in tlie newly pub- 
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IMPORTANT DEVELOPMENTS AT JPL 



The Itt Propuliion Lahore- 
lory iz a slahle rueareh md 
developmenl center healed 


The Laboratory is staSed by 
the ColHornia Insliiule of 
Technology^ and develops Us 


fi^eyheets otv^S^cS^n- 


Pioneers in Electronic Research 


Electronic research at the Jet Propulsion 
Laboratory covers many areas of interest to 
engineers working on problems of missile 
guidance and control. One of these Is fre- 
quency and time standards— a prime requi- 
site In Missile System Engineering. 

The familiar crystal oscillator and similar 
timing sources have been exploited to the 
limits of their applicability. Looking to the 

keeping abreast of developments In atomic 
and molecular resonance devices. 

Ore such device under advanced develop- 
ment at the Laboratory is known as MASER 
(Micro Wave Amplification by Stimulated 
Emission of Radiation) Invented by Prof. 
C. H. Townes of Columbia University. In 
MASER a beam of ammonia molecules is 


separated into energetic and non-erergetic 
parts by an electrostatic field, The energetic 
molecules then enter a microwave cavity 
and sustain an oscillation by giving up their 
energy to the microwave field. The frequency 
of oscillation is determined principally by 
those properties of the molecules which are 
Independent of environment. 

MASER Is one of the most stable sources 
of oscillations and is thereforea prime source 
reference for frequency and timing informa- 
tion. This device will have many applications 
in future missile design and is one of many 
challenging research projects in electronics 
in which the Laboratory is engaged. 

If you are interested In an exceptional re- 
search opportunity and are qualified to do 
truly creative work In this field, write us today. 


IS orrciitumiss 



INSTRUMENTATION • APPLIED PHYSICS • DATA HANDLING • COMPUTERS 
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AND MATHEMATICIANS 


Who Are Thinking of the Future 


Whatever Vour Past Experience... 

There's a Place for You in Atomic Energy at B&W 


Take stock of yourself . . . your job . . . your living condi* 
dons. If you're boxed-in mentally; if your future looks 
dim; if you’re living somewhere west of nowhere, or in a 
crowded city — or an outlying suburb— now is your chance 
to get out and better yourself. Get in atomic energy. Enjoy 
an interesting job and live in Lynchburg — the heart of 
Virginia’s Blue Ridge country. 

There’s plenty of elbow room right now in atomic energy 
at B&W. There’s plenty of room to grow, as so many of 
our men have discovered. This is the place and the field to 
consider, if — like most men with your education and back- 
ground — you’re thinking about your future. 

HERE IS A NEW FRONTIER— for you at B&W. And you 
don’t need specific nuclear experience to take advantage of 
the opportunities. If you have training or experience in 
any of the following fields, there’s a job waiting for you 
at B&W in which you can fruitfully apply your talents. 
Mechanical Engineering • Physics • Chemlslry • Matheinolics 
Civil Engineering • Chemical Engineering • Elecirical 
Engineering • Engineering Physics • Fuel Technolegy • 
Metollurgy • Metallurgical Engineering • Nuclear Engineering 

THERE'S AN EXTRA PLUS, TOO. Fine living conditions in 



a clean city with excellent schools — and the ftiendliesc 
sort of people for neighbors. 

B&W's engineering research and development background 
spans nearly 100 years. We've been active in atomic energy 
from the ^ginning — at Oak Ridge, Los Alamos and 
Hanford. We’re working today on a variety of projects — 
designing and building the first privately owned nuclear 
power plant, pioneering in research reactors at home and 
abroad, developing a pressurized-water reactor for the first 
nuclear-propclled cargo vessel, 

Atomic energy is in its infancy. The opportunities for per- 
sonal and professional recognition are great. Vbu can be- 
come part of the group of engineers, scientists, and math- 
ematicians who truly arc writing the rules, paving the 
way for those who come after you in this great field. 
It’s like being at Kitty Hawk with the Wright Brothers. 
You’re on the ground floor with B&W and you can grow 
with the field. 

TODAY is the day to cake chat step toward building your 
future. If you like new and different problems, we have the 
job for you. The Babcock &• Wilcox Company, Atomic 
Energy Division, 161 East 42 nd Street, New York 17, N. Y. 
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Light Walkie-Talkie 



from iccliargabic battciv. IVjiisistorizcd re- 
ceiver Mill operate for 250 lit. mi one Iwttcn 
eliarge. New set. called ,\vcoiii Mark I, ivos 
developed by .kveo Mamifachiriiig Cotp. 

lislicd '’Handbook of Scinicondiietoi' 
ICkclrtmics." The liandbook is tlic work 
of 12 contiihutors. from a mimbcr of 
(liffetent conjpaiiics. edited bv I.loid P. 
Hunter of intcniiitional Business Ma- 
chines Cotp. Circuit design sections 
cover low fremiciici, lii|Ti-ftct)iienci 
and video ainpliners. Scotions on graph- 
ical analvsis of non-linear cireuits and 
matrix nicthods of circuit analvsK arc 
included. Extensive list of outside ref- 
erences follows eacli of handbook’s 20 
sections- (McGr.iw-IIiU Bonk Co., Inc.; 
SI 2.00.) 

► Aiitoiiiatic I'Tight Control Rejsort— 
Ratlin I'echnit-al Commission for Aero- 
nautics Special Committee IS ha.s re- 
leased report on it.5 studies of the use 
of aiihiniatic flight control techiiiciiits 
for take-off, cruise, approach, lautiing 
and taxiing. Report includes analvsis of 
the final approach |)roblcin. «ith cri- 
teria for adjustment of II.S loc.ilizer 
facilities. Standards for localizer re- 
cciscr outiJut and autopilot coupler 
output cliar.ictcristics also are rexoin- 
inended- Copy of the report, identified 



W^ith so much talk about the various in-flight "barriers," 
it should be mentioned, there is a "heat barriet" 
problem for jet aircraft on the ground, too. Ground 
checking of instrumentation and other parameters 
requires efficient and dependable cooling. 'That’s why 
manufacturers like Douglas Aircraft Co. use American 
Electronics' MA-} ground support ait conditioners on 
the F4D-1 SKYRAY and other aircraft. 

The unit shown here has a "design load" output 
rating of 100 Ibs/min of 45F air against 0 to 3 psig 
static pressure with controllable output tempeianires 
ranging between 35F and 65F, The unit is designed to 
perform under all world wide operational conditions 
including ambient temperatures ranging from — 65F to 
137F. American’s MA-3 is gasoline engine powered, 
but is also available with electric motor drives and is but 
one of a series of designs and capacities available. 
Construction and instrumentation are such that satisfac- 
tory operation and maintenance may be obtained with 
relatively untrained personnel- 

// yoN have aircraft ground support cooling or 
heating problems, why not consult with American 
Electronics Engineers? They can provide an economical 
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as Paper 151-56/DO-74. can be ob- 
tiincd for SI. 50 bv writing RTCA 
Secretariat. Bldg. f-5. Room 2036. 
AN'asliiiigton 25. D. C. 

► Predictions For 1957-Avionics indus- 
tr>- business for 1957 should Isc up 8- 
lO'-t (i\-er 1956. according to predic- 
tions fav officials of two major sup|)licrs; 

• Miniicapolis-noncyweH's Steplicn F. 
Keating. \icc president, predicts that 
automatic controls and instrument sales 
for aircraft and missiles will reach Sl-5 
billirin in 1957. approximatclv SI 00 mil- 
lion above 1956 and twice the figure 
of fisc years ago. 

• General Electric's Dr. George L. Hal- 


ler, general manager of the Dcfcn.se 
Klcctronics Disision, estimates that 
military electronics svill bit S3 billion, 
approximatclv 10% oscr the figure for 
1956. Haller predicts that this figure 
will double in the next ten years even 
with a relatiscly stable defense budget. 

(Some obscrscis place the current 
military electronics exjscnditHres in the 
S4-biili(;n bracket. Exact figures ate 
difficult to obtain because the east of 
inudi avionics equipment is now in- 
cluded in airframe-missile procurement 
figures.) 

► .Airlines To Test SSB-Collias Radio 
is bnilding approxiinatcb 50 single side- 


AERONAUTICAL 


INTERESTING 
APPLICATIONS 
IN FLIGHT RESEARCH 
OF WORLD FAMOUS 
SPERRY EOUIPMENT 


ENGINEERING TEST PILOT 

with recent jet fighter or 4 engine experience. Engineering degree, 
and 2500 hours minimum fiying time required. 


UTILITY PILOT 

Commercial and instrument ratings required, 
first pilot lime. Seaplane roling desirable- 


FULL EMPLOYEE BENEFITS 
RELOCATION ALLOWANCES 
APPLY TO Mft. R. STEWART 

SPERRY 

GYROSCOPE CO. 


MacArthur Field 
Ronkonkoma, L. I., N. Y. 


land AN/ARC-5S transceivers, some of 
«hich will be tested by domestic and 
Internationa! airlines late this scat or 
carlv in 1958. 

Set is being developed under US.AF 
'.ponsorsbip. 

► Hustling For The Hustler— Some idea 
of the scope nf Sperry Gyroscope Coni- 
pmy's jjrogr.im to develop the bomb- 
ing-nas’igation system for the B-5R 
Hustler c.ni be gained from the fact 
tliat four of Sperry's major vendors 
alone have mote than 200 engineers 
working on the program. 

► Nevs’ Bu.sincss-Reccnt announcements 
of new contracts by avionics conuranics 

• Miimeajxilis-nuncywcll received S9.4 
million contract from .Air Force for 
automatic flight exmtrni systems for 
North .American h'-lOOF. two-placc 
trainer version of the K-lOO Super 

• 3\'. L. Maxson Cotp. reports S2 mil- 
lion Nav\’ Bureau of Aeronautics order 
for airborne electronic countcmit-.isnrcs 
equipment. 

• Burns and Roc. Inc., New h'ork con- 
sulting engineering firm, has received 
"sizable contract" to design and super- 
vise construction of facilities to house 
electronic equipment for S.AGK air de- 
fense system. 

• Electronic Equipment Engineering 
Co. of Dallas has received $70,000 con- 
tract from Bendix Radio Co. to pro- 
duce 250 autoinatic direction finder 
control heads. 



TwciiK millimi bits of iiifonnation can be 
stored in ness Bummglis ElectroDaba Data- 
file. 10 times the capacity of any other 
L'qiii|rntciit now available, according to 
iriarntfactiircr. I'cir sttcli Dal.ifiles can be 
iiiK'gratcrl into one computer system to pro- 
vide 200 million bit storage capacity. Data- 
file employs 50 250-foot iiiagnctie topes 
each of rvl'iiclt ittovc under computer coirt- 
mand at spectl of 5 ft./second. Twin read- 
uritc heads are propelled nndcmcatb tapes 

sited data- Cnrrrpany reports orders for 50 
units and says it «ill he turning them out 
at rale of 15 pet moirth in 1957. 
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NEW AVIONIC 
PRODUCTS 


Componenfs & Devices 

• DC to DC Trans-Converter, using 
semiconductors, is available in four 
models for inputs of H or 28 v.d.c. 
and outputs of 325 v.d.c. at 100 nr 
200 ina. Units conus in hermetically 
scaled cans measuring approximately 
3Jx3ix2i in» can be operated in 
ambient temperatures of —55 to 75C 



with efficiencies up to 90%. Regula- 
tion is quoted at 20% on standard 
units, but is available to 0.5% if re- 
quired. Special units also are available 
with different input, rmt])ut voltages 
and ratings up to 500 watts. Power 
Sources. Inc., 6 Schoulcr Court, Arling- 

• Metal-film resistors, fused and her- 
metically scaled in ceramic tube, with 
accuracies of i or 1%, rated i watt at 
S5C or 125C arc now available in 



resistances of 1,000 to 100,000 ohms 
uith temperature cocfBcicnts of 25 or 
50 ppm. Weston Electrical Instrument 
Corp., Newark 12, N. J, 

• Transistorized servo amplifier. Model 
1800-0700. for 60 cps. use, is designed 
to dtis’c a 6 watt servo motor (Kearfott 
Tyix: R 160-5 Or cquhalent). Amplifier 
draws 350 ma. at 28 v.d.c. for maxi- 
mum output signal, 20 ma. for zero 
signal. Voltage gain is 550 at 2 watts 
output; input impedance is 10,000 



ohms. Unit comes in hermetically 
sealed, plug-in ease, measures approxi- 
mately llxUx3} in., weighs 6 oz. 
M. Ten Bosch, Inc., Pleas, mtvillc, N. Y. 

• High temperature chopper, Type 310, 
for operation at temperatures of —65 
to 125C, is designed for -100 cps. use, 
with contacts rated for 2 nia. at 100 w 
Pluise angle lies betueen 50 and SO 
deg. lagging between — 20C mid lOOC, 
and between -15 and SO deg. from lOOC 
to 125C. Drive coil is rated for 6.3 
solts. Units ate lietmetieally sealed. 
The Airpax Products Co., Middle River, 
Baltimore, Md. 

• Subininiature Trimpot for printed 
circuit applications. Model 205, has 


MODEL COSTS CUT IN HALF! 



Models now cost /ess than most 
home made templates. Now you can 
get a new type of layout model con- 
taining only essential detail (no 
■gingerbread") and costing half as 
much as heavily detailed models. 
New cost is 2f-4^/sq. ft, of plant 
depending on congestion and size. 
These simplified models are avail- 
able in various scales: J. 3/16. i, 
to the foot. 




MefoUCals remain bright and easy 
to read far years. Metal-Cal, the 
originol aluminum fail applique, is 
made of .003 inch aluminum, 
backed with an amazing adhesive 
requiring no screws, pins, rivets or 
heot for normol opplicotion. 

And the eye appeol of Metol-Col's 
shiny or motte oluminum finish plus 
a choice of deep, rich colors... 
anodized, dyed and etched right 
Into the metal, is a real soles tool 
in itself. 

Try the coin test today. See if your 
present label meosures up to the 
permonent, long wearing beouty of 
0 low cost Mefal-Cal. 


MikJCii. 
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I B, EUc»t#nicsl 

I ™ 

„ °« a. Dye 


Pag« Boutevord, Springfield, Mass. 
Phone: Republic 9<96T 1 

RED SEAL METALS CO. 


0.028 in. dia. pin tcnninals for moiint- 
mf and connection. Pro\ision also is 
made for body mounting screws. Unit 
is rated 1 watt at 50C, can operate up 
to lose. Pot presides 25-tum screw- 
driver adjustment. Bourns Laboratories. 
Ine.. 6BJ Magnolia Avc., Riverside, 
Calif. 

• Miniature crystal filter, with 20 me. 
center frequency and 50 kc. bandwidth 
at 6 db. attenuation, occupies only i 
cu. in. in volume and weighs 1 oz. 
Shape factor (ratio of bandwidth at 60 


db. to 6 db.) is 4:1, insertion loss is 
5 db. maximum. 'I’cchnical bulletins 
describing this and other filters in the 
10 kc. to 50 me. range arc available. 
Hycon Eastern, Inc.. 75 Cambridge 
Parkway, Cambridge 42. Mass. 

• Subminiature relays, in DPDT con- 
tact arrangement, are available in two 
types. S.510. with 25 mw. per pole 
'Cnsitivity. measures J in. dia. x IH in. 
Ivpc SNI-310 has sensitivitv of 60 
mw.. measures } in. dia. x Tin. long. 
Units can withstand 50G shock, ^r- 
atc over tcmi>eraturc range of — 6^ to 
125C. Non-gaseous silicone materials 
are used throughout. U, S. Rcla\' 
Corp., 1744 Albion St., Los Angeles, 
Calif. 

Laboratory Equipment 

• Transistorized pulse generator, Model 
502, operates from self-contained 224 v. 
battery which provides useful life of 
450 hr. Device provides pulse length 
from i to 3 microseconds in three steps 
with a 20 volt peak into an 800 ohm 
load. Positive or negative pulses are 
continuously variable in amplitude from 
zero. Rise and decay time is 0.1 micro- 
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second or less, with less than 2% tilt 
and overshoot. Repetition rate from in- 
ternal synchronizer is 50 to 5,000 pps., 
or 0 to 5,000 from external synchro- 
nizer. Device weighs 44 lb., is priced 
at S325 including battery. Cubic Corp., 
5575 Kearny Villa Road, San Diego 
11, Calif. 

Computers & Datamation 

• Electric typewriter for use as input/ 
output device with computers, operates 
at speeds of 120 words, ''minute. Unit, 
approximately same size as standard 
office electric typewriter, is available 
with carriage lengths up to 30 in., 
and is priced from $740. International 
Business Machines Corp., Electric 
Tvpevvritcr Div., 590 Madison Avc., 
New York 22, N. Y. 

• Pulse-to-analog converter. Model 8915 
■'Rotostepper." is an electro-mechanical 
shaft positioning device which jirovidcv 
controlled incremental shaft robition of 
one two-degree step per d.c. pulse. Ro- 
tation is unlimited in either a CW or 
CCW direction and stepping speed is as 
high as 60 steps per second, vvith torque 
output up to 14 oz. in. Between pulses, 



shaft position is accurately locked. In- 
put is 1 amp at 28 v.d.c. with pulse dura- 
tion as short as 10 milliseconds. Op- 
tional control feature provides homing 
to a fixed reference position, automatic 
continuous stepping vvith stcadv d.c. in- 
put voltage, and/or potentiometer out- 
put proportional to shaft position. 
G- M. Giannini &' Co., Ine., 918 East 
Green St., Pasadena 1, Calif. 



BELL has recently scored an important break through 
of one of the major technological barriers in the field of 
inertial instrumentation .. .a break through of such impor- 
tance that its impact on inertial techniques of the future can 
hardly be overestimated. This has resulted in one of the 
most far reaching and most promising inertial navigation 
programs that exist today. Here are some of the pertinent 
problems in the field of precision inertial instrumentation 
on which Bell engineers are now working. 








If /our qualifleorions place you in a ] 
solve these challenging problems... or if y< 
limited in the scope of your opportunity and 
would like to participate in any of Beli’s 
widely diversified activities in other fields, 
write today; Manager, Engineering Personnel, 
Department £-1, BCti AiacRAfT coapoitAriON, 



BUFFALO N.V. 
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Fire Fighting 

Aircraft may play an important role 
in figliting future forest fires as a result 
of successful experiments conducted by 
the U. S. h'orestry Sersice in California. 
These trials have also furnished valuable 
information on inrpros ing aircraft equip- 
ment and tactics for these missions. 

Ciiiifomiit’s h'orestry Scrsice person- 
nel estimate that the use of several air- 
craft would preside savings of more 
than 5600.000 in one year, their indi- 
cated effectiveness saving that much in 
timber, co.st of replanting, extra fire 
crc«s and special equipment. It is cal- 
culated that the planes would be used 
a ininimuni of -100 hr. annually witb 
operational expenses being approxi- 
mately S90 hr. 

An cvaluatirm program is now under 
studs’ bv tbe horest Scrsice Special 
Equipment Center at Arcadia. Calif., 
which is practicing operational tech- 
niques at various fires and areas. 

Shasta Fire 

Both state and federal departments 
of the h'orcstrv Serr icc used aircraft to 
a limited extent in 1955. The tech- 
nique marked time until a fire broke 
out ill the Shasta National Forest near 
Castclla at the 5,500-ft. lescl. Since 
surface fire crews would requite scscral 
hours to get to the scene, it was de- 
cided to try aircraft. 

Bv the time the five Stearmans were 
loaded and on their way. the fire had 
expanded to an .area of approximately 
1 50 acres, vet the airplanes extinguished 
it with soinc 60 drops before the fire 
creu’s could get to the scene. 

This c.xpcricnce was a key factor in 
the decision to let contracts to aircraft 
operators for fire control work in 1956. 
Actualh’. the response was low. because 
mam- agricultural plane operators felt 
that the modifications necessary would 
restrict the maximum utility of their 
planes. 

\k'illows Flying Sers'icc. Willow. 
Calif-, a seed and dust firm, took the 
opportunits’ because the contract period 
was during its .slack season. In op- 
erations during fires in the San Bernar- 
dino Mountains, where rugged slopes 
of 5(15f or more were met. aerial appli- 
cation turned out to be the only way 
of reaching the blazes. 

The crop dusting planes and pilots 
used prosed to be readily adaptable to 
their mission. 

In most eases to date, water only has 
been dumped from the aircraft; where 
fires threaten large areas, a chemical 
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Planes Tested 


solution of borate and water has been 
dropped, 

hour pounds of borate, a sodium- 
cakiuni powder made bs’ Pacific Borax 
Co., is mixed with sufiicient water to 
make a gallon of sohitimi. weighing 
sonic 12 pounds. 

Although more effceti'c th.m water 
because its esaporation rate is imicli 
less, the borate siilutiim .sterilizes soil 
and plants, making replanting impos- 
sible for .scscral years, pasing the way 
to soil breakdomis in hills arcas. 

■] he water or ciieniical is dropped in 
four to six seconds. Spray booms can- 
not be usexl. In the ease of water, the 
discharge would lie too fine pennitting 
rapid esaporation: the ehenhciil solu- 
tion is too thick to be pumped through 
booms or nozzles. 


Maximum Load 


llie Stearmans initially used standard 
six-inch dump sahes. 'Iliese «ere 
chinigcd to a full throat hopper dump 
vaisc. svith most jjlancs lias'ing a six- 
inch X 20-indi rcctagular throat lid hing- 
ing fors'ard. 

Loading throats were enlarged to five 


llic 450-hp. Stearmans ean take a 
maximum load s'itli safets factor of 
115-125 gal. of chemical and make 
their drops ftimi approximately 30 ft. 
altitude, 'llic cheinieal genorallv dis- 
persed to a width of approximatciv 125 
ft. 


Drops arc made on the fringes of 
a fire by one or mote iiireraft fixing 
singly or gron|jcd in a staggered forma- 
tion, guided b\ a director plane. 

As II result of initial experience with 
aircraft, these iinpriA’cments for future 
operations arc indicated: 

• Radio eqnijsment is a must; none of 
the Stearmans were so fitted and the use 
of a director plane prmed to he iiicRi- 
cient, leading to confusion, Radio would 
alloxv the chemical or water dispensing 
pilot to stay in contact xvith fire ground 
crexvs for greater efficiency and also with 

• Loading and dnmpiiig of material 
must he .simplified to speed u|3 opor- 
ation.s; the dump x’aKc should be eon- 
frollahlc to alloxx sexeral passes. The 
current forward hinging opening can- 
not he closed after it is opened in flight 
until after landing. 

• Aircraft should he fitted w ith racks for 
dropping fire equipment to ground 
crews; it is belies cd lixes of some ground 
crews xx’ho perished in forest fires could 
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Servomotor- 
Rate Generator 


Snug as two bugs in their 
unitized stainless steel 
housing, motor and generator 
work hand-in-hand on the 
same shaft ... to improve 
response characteristics of 
suffering servo systems. 

Where the trouble is in the 
dynamics of your system 
components, watch this 
purposeful pair roll up their 
sleeves and go to work. The high 
torque-lo-inertia motor, for 
instance, responds quickly and 
accurately to error signals . . . 
with acceleration at stall up to 
100.000 radians/sec.». Signal-lo- 
noise ratio of the linear generator 

abetting each other in their 
dedicated mission, they’ll opemte 
continuously at stall and at total 
unit temperature from — S5*C 
10 200*C. 

Right now, our corrosion- 
resistant, completely encapsulated 
Servomotor-Rate Generators are 
available in sizes 1 1. 15 and 13. 
(We’U soon add size 8; 
eventually, other sizes.) We've 
got descriptive literature available 
too. It’s data file I3B. 


Beckman^ 

/ 

Newporj B 


Helipot 

,ch. CalHornh 


have been saved it tlicy were in contact 
with aircraft. 

• Colored smoke or dye markers would 
be useful in piiipuiiihng ub|CCtives. 

■ Kvaluatioii of hrc-hgiiting chemicals 
should be made to find those that may 
be used without hatmin| plant life. 

First-iiand evaluation of the use of 
aircraft in firc-fiehtiiig has been made 
by personnel of Transland Co.. Tor- 
rance. Calif., for the purpose of adapt- 
ing tlte company’s .Ag-2 spray dust air- 
piaiic to this opcr.ifion. 

llic ,\g-2 has four 62.5-gal. tanks in 
the wings, each with a separate dump 
I’alvc, allowing individual jettisoning, 
they point out. Also, tlicre is a 300-gaI. 
capacit)’ lioppcr in tlie fuselage ahead of 
the pilot, with a 12-in. x 42-in. fully 
eontrollablc dump opening. 

Controllable dumping is an impor- 
tant factor tlie Transland pco|jlc who 
wihiesscd tlie operation say. Some areas 
icquire dropping of only a partial load 
to bring them under control. 


Banker Gives lips 
On Plane Financing 

Loans to finance purchase of aircraft 
arc desirable because they represent 
rtlatis'cly large units with not very muclt 
more paper u'ork imolvcd than handling 
of auto kians, according to owner-pilot 
Kent Ravcnscioft, president of the First 
National Bank of Clavton, St. Louis, 
Mo. 

Speaking at the National Aviation 
Tradc.s Assn.’s recent annual conven- 
tion, Rascnscroft offered tlicse guid- 
ance points for bankers; 

• Require sufficient bmer equity in the 
plane; 30% down on new planes, 40% 
down (in used models. 

• Be realistic about the term of the 
loan; 24 montlis on used aircraft. 36 
months on new planes being preferred. 

• Insurance should contain "breach of 
ssarninty” clause so plane is fully cos-- 
cred even when flown by unqualified 
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elopment 


Dev 


Progress is the result of advanced 
design and advanced materials 
keeping abreast of each other 
. . . meeting, as a team, the 
enormous responsibilities 
imposed by the aircraft 
industry. 


Narmco Resins & Coatings Company, Dept. 862, 600 Victoria Street, Costa Mesa, Calif. 


97 



Flight Tests Begin 
For Austrian O.K. 15 




Why Pay More ? 

PROPELLER. 

PiqUA,GH10.U.SA. 




narco 

More narco radios are installed as 
standard equipment in new produc- 
tion business aircraft than any other 
type because narco builds reliable, 
high-performance, thoroughly proven 
equipment for every requirement. 
Specif narco in your new plane 

narco 

NATIONAL AERONAUTICAL CORP. 
Fort Woshinglen, Pa. 


Ac^o^ 

Space 

owt Faci£Uicd 


BLYTHE AIR BASE 


Ideal for the mamifarliirc. 
test, maintenance, niodificu- 
lion.repairor storage of: air- 
craft. aircraft components. 

Five ihousnnd acres rso/rifcd 
from poiiulou$ regions. Four 
long runways, which can lie 
readily expanded. Large 
parking aprons. Operational 
buildings & liaiigar>. 

BLYTHE AIRCRAFT 


COR POR ATION 



Vienna, Austria— Initial flight tests 
have started on the first Atistriaii de- 
signed airplane since 1938. Protohpo 
O.K. 1 5. a low-wing two-se;it side-ln- 
sidc iiglitplanc is designed for utilih' 
and training. 

Posvered by an aircooled four-cylin- 
der Walter Nliiior III engine, of 103 
hp.. the O.K. 13 has a top speed of 136 
niph. and cruises at 124 mph. 

Range of tile new aircraft is approxi- 
matciv 400 mi. 

Mixed construction, comprising 
metal, wood and fabric is used. De- 
signer is Otto Kaubn and the airplane 
was built by Austrian Aircraft Works, 
f.td., W'iencr Ncustadt. 

Following tests by the government, 
the O.K. 13 is scheduled to be put into 


New Training Course for 
.Agriciillural Pilots 

Course to train commercial pilots in 
aerial application of agricultural ma- 
terials has been drafted Ey several Cali- 
fornia aviation and educational mgan- 

Aim of the schooling is to relieve 
wliat these organizations call a critical 
shortage of trained spray 'dust specialists 
in the state. 

Patterned after Texas A d- M College 
System's course (.AW' .Apr. 16. 1956, 
p. 95). the training is being offered by 
Universih' of California. Davis. 

night instruction of approximately 
30 hr. will be provided in Stearman anil 
Piper PA-18A aircraft. Experienced ap- 
]>licator pilots may take an abbreviated 
1 3-hr. flight course if they desire check- 

Classtoom instruction in the han- 
dling of aerial application chemicals is 
included in the curriculum. 

Oakland Airport Plans 
New Hangar Construction 

Building of 24 business and pcrstmal 
plane liangars costing more than S200,- 
000 at Oakland Metropolitan .Airport 
has been approved by the Board of Port 
Commissioners. 

Construction bids will be opened 
Jan 21, 

Tvpe of hangar will depend upon 
cost, both 'T-model and clover-leaf lay- 
outs are approved. Plans call for build- 
ing 20 unit.s to house single-engine air- 
craft, the remainder for bvin-enginc 

The airport area has sufficient room 
tor construction of 300 small hangars, 
the Port of Oakland states. 
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WHICH DOES IT BETTER- 
CW or RULSE RADAR? 

That’s easy— there’s a place for both. 

Each technique is essential to the complex radar 
equipment used by the Armed Forces. 

The choice depends upon the result to be achieved. 
But whatever the choice, Raytheon is equipped to 
handle the job because: 

• Raytheon is doing more design and production 
work in both CW and pulse radar than any other 
company in the United States. 

'Raytheon is the world’s largest producer of the 
magnetron and klystron tubes used in both CW 
and pulse radar. 

Raytheon is applying advanced CW 
1 1 radar techniques to radar altimeters, 
M L •/ speed indicator radars, navigational 
radars, and in a number of other 
special applications. 


magneiroi 


RAYTHEON MANUFACTURING COMPANY 

WALTHAM S4. MASSACHUSETTS 
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THE ERA OF THE ELAND IS BEGINNING... 


^ The case for eland conversion 

To forward-looking operators of medium-haul airlines the case for eland conversion 
becomes clearer and more convincing month by month. Increasingly they see that 
ELANDS point the way to the achievement of better performance, greater earning 
capacity, and greater dependability in service from well-proven airframes. 

No beat, whine or whistle 

ELANDS possess to the full that inherent asset of the turbo-prop — a greatly reduced noise level. And 
over and above this they have an inherent asset of their own — a complete absence of beat, whine or 
whistle. The passenger appeal implicit in this needs no emphasis. 

Flexibility of power 

ELAND design provides a wide range of power in a one-sized package. The 3 , 000 - 4,200 e.h.p. range of 
ELAND engines differ nothing in size and only linle in overall weight. This flexibility will enable 
operators to standardize on one basic engine and nacelle design where two or three different types 
of piston engines are now required. 

Conversion of the Convair 340 

The Napier Eland Convair— a Convair 340 which we bought from the makers and convened to 
ELANDS — has proved the simplicity of eland installation, the low cost of conversion and the increased 
profits that accrue from eland operation. 

From studies made of the published direct operating costs (including depreciation) of a number of 
typical airlines, it is proved that in the light of our guarantees a converted aircraft will be cheaper to 
operate — whether the costs are calculated on the basis of aircraft miles, ton miles or passenger miles. 
The ELAND-engined Convair 340 can carry its maximum payload 930 miles funher than piston- 
engined Convairs, and its cruising speed is 50 m.p.h. higher. 

Ill slion, we offer to operators of the Convair— and other medium-hiui! 'planes— an airliner 
with a new lease of life at a cost which will be written off over a relatively short period. That 
is the essence of the case for ki.and uinveision. 

Eland conversion means Increased profits to the progressive airline 
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Pacific Airmotive Aims at Expansion 



By Bemie Lang 

Burbank, Calif.— Major buildup in 
engineering talent keynotes Pacific .^ir- 
motive Corp.’s progrinn to cnlaigc and 
strengthen its West Coast aircraft modi- 
fication and scrsicc facilities. 

P.AC made its biggest niose when it 
recently picked up Lear Aircraft Engi- 
neering Division, Santa Monica. Re- 
named PacActo Engineering Ciirp.. the 
new subsidiary added 12 engineers to 

cncc ranging from the latest fout.cngine 
airline transports through multi-engine 
business planes, jets and helicopters, 
missiles and test s'chicics, Ineluding air- 
frames. conttol systems <md advanced 
types of propulsion. 

Wrong Competition 

The former owner, equipment manu- 
facturer, Lear, Inc., felt that the divi- 
sion liael grown to wlierc it was com- 
peting with Lear’s customet’s. The 
Santa Moiiic.i faciiitv is lioused in a 
S320.000 facility capable of handling 
Sn|)cr Constellations and DC-7s. 

"It is a facility which lias demon- 
strated its engineering capacitv in the 
Learstar." Pacific Airmotive pre.sident 
John Myers told .Aviaiion Week. 
Much of PacAero's development wotk 
and proving out of complc.ic equipment 


installations has potential application 
to militarv aircraft. 

PacAcrn will continue to exploit the 
Learstar executive transport market, in 
addition to studying similar moderniza- 
tion programs for other types, such as 
the DC-5 and Beech 18- Also in the 
works is adaptation of the Convair 330 


to Napier Eland turboptops- PacAcro 
says that this modification will mcrc.isc 
the transport's cruising speed bv 55 
mph. It says that it is talking to’ one 
airline about such a conversion. 

'I'hc parent company estimates that 
it will gross over S20 million in the 
current fisc-.il year. It expects that the 
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...this simple, 
one-hand 
operation takes 
the guesswork 
out of control 
cable rigging! 


Control cable tension is accurately checked — in seconds— with the new 
model T-60 Pacific Tensiometer, Completely self-contained, this versa- 
tile instrument quickly clamps onto cables to give an exact reading— 
directly in pounds of tension! Where the diameter of the cable is not 
already known, the T-60 will determine the size, and then measure its 
tension. One model covers all normal rig tensions and cable sizes,,. also 
available for high rig tensions. 

Lightweight and portable, the T-60 is easy to use, ..easy to read. It can 
be inserted through closely grouped, taut cables, and where the dial 
cannot be seen, a lock will hold the exact reading after the cable is 
released. Send for new Bulletin No. MT-1 giving full information- 



Qck is now automaticnlly s< 
life. Provides smooth 

i needs no further attention after installation. 

It SCIENTIFIC— PIONEZSS IN AltCSilFT INSTSUMENTATION AND A 



PACIFIC SCISNTIFIC COMPANT 

■ISnniiW 



rmu 


” 


new Pac.^cro Division will bring in $4 
million next sear in sales of the Leacstar 

Pacific Aitmotirc’s trump card is 
divfisification: it breaks its operations 
down into these fi\'C classifications: 

• Airframe os'crliaul of commercial, 
executive and pris atc aircraft, wliich ac- 
counted for SI. 7 million of its 1956 
busincss- 

• Engine, propeller and accessories over- 
haul. S4.2 million. 

• Militan’ airframe overhaul, account- 
ing for S5-3 million this year. 

• Products sales, including distribution 
of aircraft and engine parts, which 
totaled S6.7 million in 1956. 

• Manufacturer of test and ground sup- 
port coiiipment, $3 million. 

Pacific Airmotive is planning expan- 
sion of its bxusiness aircraft overliaul 
plant and is negotiating with Lockheed 
for additional room; also asailablc are 
62 acres on Ontario (Calif.) Municipal 
.Airport. 

Workload Rise 

Its Burbank engine and products di- 
\ision was increased its workload 50% 
oser 1955 through signing long-term 
contracts with 1 1 airlines. It is looking 
for fast expansion of its executive air- 
craft engine and equipment business 
segments. 

A major feature of the engine os'er- 
haul operation is its experience with jet 
engines and accessories. It has con- 
siderable experience in jet engine modi- 
fication. including the P&W T34 
turboprop, Westinghouse J40 and 
Pd-W J57 turbojets. It has worked on 
over 200 of the latter. 

Myers told .Aviation Week that tlie 
company has started discussing os’cthaul 
and modification contracts with seseral 
airlines and is particularly interested in 
those carriers who will be operating 
from four to 10 jet transports. He ex- 
pects that P.AC will be in a position to 
offer airlines considerable savings in 
overhaul bv using its facilities instead 
of building their own. 

Shop Ready 

The fact that PAC already has a shop 
working on J57s should place the com- 
paii\' in a favorable position wlicn dis- 
cussing overhauls with airlines, it feels. 
■At Tinker ,AFB. airline personnel were 
told b\ tlic Air Force that an airline 
would have to spend S4.270.000 to build 
and equip an engine shop (A\\' Oct. 
29, p. 32). PAC points out that the 
J57 fuel control test stand alone costs 
Ijetwcen S60.000-S70.000. In 1957 the 
compam plans to put in a jet engine 
test cell and additional facilities, plus 
equipment to test J57 fuel control 

xisCTS says that it is difficult to give 
a Hat-pricc figure on oterliauling tlic 
J57 at this time, because the engines 
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APL-An Organizacion 
Of And For Technical 
Men And Scientists 

The Applied Physics Laboretory, 
(APL) of the Johns Hopkins Uni- 
versity is an organization of and 
for technical men and scientists. 
APL is organized on a horizonal 
basis; responsibility and authority 
are given in equal measure. Scien- 
tuts and technical men occupy all 
decision-making positions, because 


Because of its predominantly pro- 
fessional character, APL has kept 
in the vanguard, having pioneered 
the proximity fuze, the first super- 
sonic ramjet engine, the Navy’s 
Bumblebee family of missiles which 
includes the TERRIER. TAI.OS 
and TARTAR, and is presently at- 
tempting break-throughs on sev- 

Occupying a site equidistant from 
Washington, D. C. and Baltimore, 
Maryland. APL's new laboratories 

suburban or rural living, ami either 
of these outstanding centers of cul- 
ture as a focal point for fine living. 
Salaries compare favorably with 
those of other R & D organizations. 


OPENINGS EXIST IN: 
DEVELOPMENT: Stability and 
control analysis; ramjet engine de- 
sign; preliminary design and wind- 

RESEARCH: Interference and heat 
transfer phenomena; internal aero- 
dynamics; hypersonics, turbulence, 
shock wave phenomena; combus- 


Write for complete information. 
Your letter will be answered per- 
sonally, in detail. 

Write: Profeisionat Staff Appoint- 


The Johns Hopkins Lfrifversi^ 
Applied Physics Laboratoiy 

8615 Georsic Avenea, Silv.r Spring. Md. 


Can you qualify 
for one of these 
six specialized 
engineering 
positions? 


1 

2 

3 

4 

5 

6 


Experienced Instrument Engineer. Design 
work on aircraft instruments, controls and 
displays. Electrical Engineering degree or 
equivalent essential. Human Factora 
engineering experience on displays desired. 

Experienced Human Factors Engineer. 
Design work on aircraft control and displays. 
Industrial Psychology degree or 
equivalent essential. Specific experience 

Experienced Aircraft Air Conditioning 
Engineer. Work on weapons system advanced 
design aircraft. BSME or equivalent 


Experienced Aircraft Engineer. Work on 
system advanced design aircraft. BSME or 

Experienced Aircraft Engineer. Work on 
escape systems design on weapons system 
advanced design aircraft BSME or BSAE 

Experienced Aircraft Engineer. Cockpit 

BSI^ or equivalent essential. Human 
Factors experience desirable. 


CONTACT; 


Mr. Les Stevenson. Engineering Personnel. 
Dept. 56AW, North American Aviation, Inc., 
Los Angeles 45, California. 


LOS ANGELES DIVISION 

NORTH AMERICAN AVIATION, INC. 
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Ballistic missile test operations for ICBM and 
IRBM will explore new frontiers of missile 
flight. Providing technical direction in 
connection with these test programs is a 
significant aspect of R-W’s systems engineer- 
ing responsibility for these Air Force missiles. 
The scope of R-W's assignment requires a 
Flight Test Staff of unusual breadth. 
Applicable technical fields Include: 
geophysics . . . missile aerodynamics . . . 
propulsion . . . electronic and optical tracking 
systems... radio and inertial guidance... test 
data reduction and analysis , , . instrumenta- 
tion systems... and ground support systems. 


Speed Stainless Tube Assembly 
with Prefabricated Brazing Rings 

Nicrobraz, the stainJess steel brazing alloy, is now available 
as prefabricated brazing rings. They’ll speed the fabrication 
and increase the quality of all stainless steel tubular assem- 
blies. Ring sizes and alloy grades to suit your needs. Write 
for complete infonnation today. 

STAINLESS PROCESSING DIVISION 

WALL COLMONOY CORPORATION 

1934S Jahn If * D^lrvit 3, Miehlgait 


Flight Test Operations 

for ICBM and IRBM 


Please address inquiries to: Mr. w. J. Coster 

The Ramo-Wooldridge Corporation 

5730 ARSOR VITAE STREET • lOS ANGEIES 45, CALIFORNIA 


Technical Staff and 
Project Engineering 
opportunities are 
open on the R-W 
Staff at the Air 
Force Missile Test 
Center, Florida. 



ROCKET cngiuc handling dolly for Douglas 
iiiiullc is dis|>la)cd at Pacific Airmotivc, 


ptocc.cscd thus fat by the company have 
varied 111 the type of wotb required and 
that no one engine has Itad a typical 
■ toutiue" overhaul. He did say, how- 
ci’cr, that PAC expects that it will be 
able to overhaul J57s at considerably 
less cost than figures quoted by the Air 

Manpower training is another im- 
portant consideration. Mters says that 
it takes 200 hr. to train personnel to 
operate a jet cngiuc fuel control test 
stand properly and 750 hr. for a test 
bench operator to learn to calibrate a 
jet main fuel control. The company has 
been calibrating these systems for ap- 
proximatch- a year am] a half. 

Last summer Pacific Airmotivc re- 
vised its lo,iii agreements «ith Union 
Oil Compaiiv of California. Sale of 

150.000 shares of Union Oil's P.AC 
stock to key PAC officers and maiiasc- 
ment personnel gave the group flic 
largest block of stock interest, with 
Union Oil still retaining a substantia! 

Rci’iscd loan agreement provides for 
a 10-\r, 4% mortgage loan of S3.- 

100.000 with i>rineipal payable in 
quarterly installments starting Dec. 1. 
1956. Tlic arrangement amounts to a 

5140.000 reduction in PAC’s long-term 
debt. 

Aero Desi^ Building 
New Commander Plant 

Construction is imdcrway on a new 
5.1.5 million 126,000-sq.-ff. plant for 
expanded Aero Commander business 
plane production. Aero Design & Engi- 
neering Cotp. cx|)ects the 44-acre site 
to be operating Aug. 1, 1957. 

Tlic new production potential will 
be about double the present rate. Ac- 
cording to the company, the new facility 
will permit output of as many Aero 
Commanders in one year as have been 
produced to date. 
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MICRO SWITCH 


PLETELY SEALED 
"EN” SWITCHES 

"bn” switches are completely sealed 
against the effects of changes in atmos- 
pheric 


PRECISION SWITCHING ' 



closu 


-e house- 


lich keei 


It dust, 


in an airtight en- 



These MICRO SWITCH 
precision switches for airborne 
equipment are solving many 
complex design problems 

Each of the switches shown is one of a micro switch 
“family” of switches which have been developed to meet 
aircraft design requirements. All will operate precisely 
and depiendably under extreme conditions. 

They are but a few of the wide variety of micro switch 
precision switch types for long-life, reliable airborne serv- 
ice. There are always new switches being developed at 
MICRO SWITCH. X-et a switch specialist from the nearest 
MICRO SWITCH branch help with your switch problem. 
Why not call today? 


“HT" HIGH TEMPERATURE 
SWITCHES 


HERMETICALLY 
SEALED "HS” SWITCHES 

MICRO SWITCH "Hs” series of precision 

switches are small, hermetically -sealed 
airborne and marine applications. The 
filled chamber to insure constant oper- 

"hs” switches have single-pole, 
double-throw contact arrangements. 
They are avaiUble with lever actuator 
(ahown), roller lever or leaf actuators. 




- 

-- (i-' range of -50“F to plus lOOCFF. 

9” - a i ,u«:- -n-A 


. SWITCH "HT” High 
irature Switches perform 
)ly within a 


lable with plunger for p: 
ith pin or roller-plunger actuoto 
a single-pole, double-throw coni 




ENVIRONMENT-FREE 
SUBMINIATURE 
SWITCHES — SERIES “SE" 


MICRO SWITCH "i 


and lightest environmi 


eal which 


resin within the housini 
treated for corrosion : 
ss give trouble-free per 
ee from -66’F to plus S 
and roller leaf actuate 


MICRO SWITCH 

A DIVISION OF MINNUPOllS-HONETWELl REGULATOR COMPANT I 
l»Cew49,(«iiA.Tonml7.CMono • FREEPORT, ILLINOIS 
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another example of how RYAN BUILDS BETTER 


EQUIPMENT 



STRAIGHT UP 


RV4V LEADERSHIP fV VTOL. 
contwraltOTi irith Ih« military 


solve the major r 
VTOL flight. Rye 


powered VTOL airplane. It is design' 
straight up ... fly and land ... on a eolu 
gas! This concept combines flashing jet 
with the capability of taking off and Is 
air speed. It eliminates the need for 
ports, flight decks. 

Vertipiane lyi>e for and in close teehc 
Engineers jcill find a eha 


to military and commercial avia 
jet fighters can be widely dis 


nobility of military and c 
*an be increased by freedc 
■Ih outstanding opportn 


‘aircraft 


BUILDING AVIATION PROGRESS SINCE 1922 
Aircraft • Power Plants • Avionics 

Ryan Aeronautical Company. San Diego. Calif. 


VEftT/jer 
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Airlines Invest $50 Million in Idlewild 


By George L. Christian 


New York-llircc major U. S. air- 
lines. Pan .\mcrif.iii \\’i)rld .\irwavs, 
Trans World .\irlincs and .\mcrican 
Airlines, are imcstiiig mcr SdO-million 
in hangar and offitc cimslnictirm at 
New York iiitcniationjl Airport. 

Two other large earners. United ,\ir 
Lines and Isasteni .\ir Lines, have oc- 
cupied new hangars which enst together 
o\cT S9-inillion, bringing the invest- 
ment of just completed, under con- 
struction. or planned airline liangar 
facilities at Idlewild close to the S50- 
million iiLirk. 

PAA's and TWA's hangars are under 
construction. American's will probablv 
start ciirit this rear. 

PanAm's Platt 

i’an American and TW'A plan large 
facilities in which they will consolidate 
Atlantic Coast activities under one 
loof. 

■|\VA w’ill group its .Atlantic Re- 
gion offices at Idlenild, but will re- 
tain its LaGuardia maintenance liangar 
for planes u.sing tliat airport. American, 
United and Mastern will use their Idle- 
wild facilities as additions to their ex- 
isting N'ew York area hangars and 
offices. 

I’an American plans to centralize its 
entire Atlantic Division in tlic SI4- 
million hangar/officc buildings going 
up at Idlcuiid. Included will be nil de- 
[Xirtincnts making up the organization, 
such as operations, traffic and s.ilcs, 
stores and purchasing, properties, incdi- 
c.il, and personnel. 

■J'licsc offices arc now scattered at 
three different Idlewild locations and 
at LaCuardia. 

Cable Cantilever 

Also included w ill be Dchmcl trainers 
to check fliglit crews out on Pan Ameri- 
can’s latest aircraft, oscrhaul and main- 
tenance facilihcs capable of handling 
,my lype of service from turn-around to 
heavy scnicc (complete airframe ovet- 
liaull. and the ovcriiaiil of some engine 
and •.lirfraiiic accessories. 

Engine oscrhaul, now performed at 
Miami, is not contemplated for the Idle- 
uiid base. 

PanAm’s and TW.^’s hangars arc of 
identical design (although different in 
s.zc) done by Ainmann & W'hitnev, 
structural engineers. 

Concept, called cable suspended can- 
tilcs cr construction, uses 2 j in. diameter 
steel strands to support hcavv con- 
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PLANTS 


IN RIVERSII 


CALIFORNIA; WINDER, GEORGIA; AUBURN, WASHINGTON 


Crete folded pUitc or "comigiitcd" 
roofs. 

The design eliminates the need of 
posts or pillars to support the roof, 
giving .1 coniplctelv cleat, unobstructed 

Inc buildings consist of a long, mam 
center section on each side of which 
the hangar roofs extend, supported by 
a sssteni of steel cables whose op|)osite 
ends arc secured to anchorage walls 
spaced at 30 ft. iiitcnals along the top 
of the hangar center section. 

First Use 

.\mmann & WTiitney des’elopcd this 
new hpe of hangar construction in 
conjunction with I'W'A. Tire 6rst 
hangar built to this design is now about 
83'^ complete at TWA’s new Kansas 
Cits- overhaul base. 

The outer edge of the wide roof (130 
ft. on each side in P.AA’s case) will 
have an up-and-down deflection of 
12-H in. due to heat and cold caused 
cxiiJiibion and contraction, snow loads, 
and other factors. To accommodate 
this considerable movement, the 
hangar doors have a 10 ft. upper sec- 
tion whose lower edge is hinged to the 
top of the door and whose upircr edge 
rides on tracks underneath the hangar 
roof. 

Ceiling height ranges from 48 ft. 
at the door to 36 ft. at the inner side. 
Pan .Am's hangar, which is 640 ft. long, 
will accommodate fisc DC-7C or four 
707 or DC-8 jets per side. Provisions 
har e been made to expand this hangar 
ca|Mcitr' bv about 75% if reejuired. 

Within the lOO-ft.-wide. tbrec-story 
center section will be a training school, 
complete commissarv and in-fligbt food 
scrs'icc kitchens, warehouses and stores, 
and maintenance and overhaul shops 
and offices. 

Two Wings 

in addition, there will be two wings. 
Tile west wing, measuring 338x109 
ft. and tire Kast wing 290x91 ft. will 
house additional offices. 

'I'lie hangar will be radiant heated, 
tile ofEccs completely ait conditioned. 
The windows, wliich will be sealed to 
cut down noise and dirt, are so built 
that a second sash may be easily added 
to combat jet engine noise should this 
prove to be a problem once the gas 
turbine-powered aircraft go into opera- 
tion. 

Additional facilities include land on 
which component overhaul shops can 
be built, a ramp area capable of ac- 
commodating 22 four-engine aircraft 
and a |iarking lot with an initial ca- 
pacity of 830 cars. 

Both P.A-A’s and TWA's hangars 
hai'c the heating and air conditioning 
plants in enclosed structures on the 
roof of the center section rather than 
on the ground floor where floor space 


is too valuable. Fuel oil is pumped up 
to the furantes. 

Idlcwild is an ideal location for a 
Trans W'orltl Airlines' ovethaui base, 
being the Kastem tcnniiius of its major 
domestic fligbf.s and tlic ^V'estcm ter- 
minus of its international network. 
TWA's New Base 

'Ilie SI 5-niilUon facilih- will be used 
prinmrily for line maintenance of 
TW'A's International fleet and much of 
its four-engine domestic fleet. Engine 
overhaul and heavy inainlcnancc will 
be centered in the airline's new over- 
haul and maintenance base in Kansas 
City, Mo. 


The TWA hangar is somewhat 
larger than Pan Am's, being 814 ft. 
long and 400 ft. wide, with an 80 ft. 
wide center section. 'Hie cable sus- 
pended cantilever roofs on each side 
are 130 ft- wide to which is added 10 
ft, pet side for the hinged doors. Height 
at the doors is 44 ft. 

The hangar can accommodate 12 
planes the sue of 1049 Constellations 
(six to a side), ot 10 1 649 Constclla- 
tions-or jets-fivc to a side. 

The center section will house such 
facilities as stores, maintenance shops. 
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Do slow reading habits "tie you in knots?" 

Are you falling behind in your “must” reading — books, periodicals, reports, studies? 
Are you held back in business and social life because you’re “not well informed?” 
»~.»'-^Let Paul D. Leedy, of N.Y.U’s famed READING INSTITUTE, show you«N«,^ 

How to Read More — 
in Less Timef 


An Easy Way to Increase Your Reading Skill and Speed— to Understand More, Remember 
More, and Use More of Everything You Read! 








Preloading Aids 
Cargo Operations 



Precise meosuremenr to 0.0001“ 


Slash rejects, save 
money with Gaertner 
measuring microscopes 

Gaertner measuring microscopes 

sharpiy-defined images. No physical 
contact to distort or injure object 
being measured. Enjoy new produc- 
tion savings with Gaertner optical 
instrumentation. Write for comiilete 
data on the Gaertner line of industrial 



Till* Guertner 
Scientific Corporation 


Pedoading, miitizing and palletizing 
are the three keys to streamlining air 
cargo operations to obtain inininiuiii 
aircraft ground time, cut unnecessary 
cargo handling, lower costs, achiesc 
hignest plane utilization and increase 

These opinions were e:^rcssed in a 
paper given by C. W. Meldrara at a 
meeting of the Aiiicrican Society of 
Mechanical Engineers held recently at 
New York, His talk was concerned 
primarily with all-cargo operations, 
which now account for about 40% 
of total tonnage of the combination 
iwsscngcr/cargo airlincs- 

Meldrain, who heads his own ait 
cargo consulting company, made these 

• Frcloading cargo allows it to be as- 
sembled on pallets or other types of 
containers and loaded as soon as the 
aircraft is ready to receis-c its freight. 

■ Unitizing a load allows a shipper to 
handle his eargo in the most cfiicient 
manner. By using a device called a 
stackable dolly box, cargo need be 
handled only twice during the load- 
ing operation— once from truck to con- 
\eyor, and again from conscyor to box. 
lliis will also help to keep breakage at 

• Palletizing, while now a practical 
tinie-savcr for cargo aircraft loading and 
unloading, should be replaced by stack- 
able boxes, Mcldrum advocates. 

.\n American Airlines represcntatisc 
cited this dramatic saving which pal- 
letizing accomplished under certain 
operating conditions: 

Straits Air l-'reight Express. Ltd., 
used three Bristol hreighters to shuttle 
c;irgo across the 50-mi. wide Cook 
Straits between New Zealand's North 
and South Islands. Bv going to a pal- 
letized system called Catgon, the com- 
pany penalized their 12,000 lb. payload 
2,000 Ih., but Cargon resulted in one 
aircraft being able to do the work of 
three, bringing about large equipment 
and maintenance savings. The Cargon 
sr-stcni allows a 10,000 lb. cargo to be 
inloaded in about 12 minutes. 

.An objection was voiced against this 
fvpe of palletizing as being too inflexible 
for militarv use where cargo aircraft 
larch' flv over the same route twice. 
However, it was eonceded that the 
method was probabh' fine for the two- 
tcnninal operatiim of SAI'E. 

Meldtani suggested the use of a new 
t'pe of driverlcss, automated tractor for 
tew'inf dollies to predetermined loca- 
tions. Tlie tractors would follow wires 
buried under the floor or suspended 
ovcrliead. 

Such an installation which tlic U. S. 
Air Force has called Guidomatic, is 
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PROVIDE 

PERFORMANCE AND ECONOMY 



o 

RUBBER TREADS ... a old* clioic* of 
troods suhod 10 oil ryp« of floen, includ- 
ing Dornoflopreno oil, wotor and chofflietd- 

Whnb tiighly oddptod to rougR inogo. 

e 


RUST-RROOFED ... bp dne ptotfng. 

DomctI Coslon give longor. coro-froo life 



o 

LUBRICATION . . . oR swivoi ond wlieol 
bearings ere foetory po«bed aMi o high 
quality grease thot "stands up" under a^ 
toch by heat and water. Zerh fittings ore 
provided for quick grease-gun lubricolien. 


FREE MANUAL 
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going into operation at Kelly .AFB, S.in 
i\ntonio, Tex, The tractor follows a 
line painted on the floor with a special 
kind of paint. As a guide to wlut 
weight of cargo is sent by air, Mcldrani 
cited these figures; 

An average shipment weighs 213 lb. 
and the average piece weighs 56i lb. 

About 91% of all cargo air cargo 
sliipmait.s weigli less tlian 500 lb. and 
66% of all shipments weigh under 
1,000 lb. Some 37% of tonnage shipped 
weighs between 100-500 lb., and 75% 
of the tonnage wciglis between 100- 
1.999 lb. only 5% of total tonnage 
exceeds 5.000 lb. 

Mcldrani concluded his paper by sug- 
gesting that pack planes, such as the 
Fairchild XC-120, might be successfully 
used as air freighters. Completely |ire- 
loadcd fuselages could be taken to the 
carrier plane bv straddle carriers and 
iitt.idicd in minutes. 


OFF THE LINE 



Plug, designed for use with external 
electrical starting power supplies, is de- 
tachable and may be removed from a 
damaged cable and quickly attached to 
a new cable. Only a soldering or crimp- 
ing tool and screwdriver are requited to 
make tlie new connection. Spccially- 
dc.signed slotted, floating contacts make 
tlic ping cas\ to insert. Marketer; 
Albert & J. Nl. .Anderson Mfg. Co.. 
301 A St., Boston, Mass. 



New service tray, which can fold into 
the back of a seat, is independent of 
the back rest when in use. It provides 
;i steady surface from wliicli the |ias- 
senget may cat or uliicli he in;iv use 
to read or write. The tray is ai-ailable 
in kit form for installation on existing 
Hardman scats and is incorporated in 
passenger scats in new Convair 340 and 
440 airaaft. Manufacturer: Hardman 
Tool &' F.nginccring Co., 1845 South 
Bunds Drive, Los -Angeles 25, Calif. 


RADAR FIRE CONTROL. 
AND NAVIOATION SYSTEMS 
FOR l-ATEST TYPE 



System 

Test 

Engineers 

and 

Instrumentation 

Engineers 


Scicm.:fi£ Sug Rrl. 


I HUGHES 


Rtmnh mi Dmhfmmi UiMUria 
Culm City. LoiAvgelcsCmaiy, CuHfmii 
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Henry Rcmpt (second from left), head of the Electronics 

devices to aircraft with David Morrissey, A.E.W. Systems 
Specialist, Harold Held, Data Links Specialist in the 
Advanced Teckniyues Group, and Nelson Hamois, head of 

Department. ^ 



Lockheed expands electronics division 


■ To keep pace with its ever-increasing emphasis on 
electronics, Lockheed has expanded and centralized 
research and development activities under the Electronics 
and Armament Systems Division. The Division is under 
the direction of Henry Rempt- 

Responsibilities of the Division include originating and 
developing complex electronics and armament systems 
for all new Lockheed aircraft. 

A number of technical management positions for Elec- 
tronics Systems Engineers has been created. The positions 
will appeal particularly to those who seek an extremely 
wide range of assignments. 


Electronics Engineers possessing experience 
or keen interest in systems activities are 
invited to write E. W. Des Lauriers. 

Dept. ED-3-1-1 


Technical management posi/io?i3 are open in fields of: 
Fire control, countermeasures, inertial 
systems, weapons, communications, 
infra-red, optics, sonics, magnetics, 
antennas and micro-waves. 

Under Lockheed's philosophy of operation. Electronics 
Systems Engineers supervise and participate in con- 
ceiving advanced systems and then performing research, 
development and evaluation up to production stages on 
all Lockheed aircraft — radar search planes, high-speed 
fighters, cargo and passenger transports, bombers, 
jet trainers. 

Califomm Division 

LOCKHEED 

AIRCRAFT CORPORATION • BURBANK 

CALIFORNIA 
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Radiation-Powered Lamp 


High brightness signal and marker 
lamps are powered by radiation from 
isotope, Designed for installations 
where power and maintenance ate lim- 
ited. isolanips requite no fuel, batteries 
or external power source. Phosphor 
crystals arc excited to luminescence by 
radiation from Krypton" source in licr- 
incticalh' scaled, transparent capsule 
wliich is weather and tamper-proof. Life 
time is greater tlian 10 years. Range 
visible is o\-cr 500 yards. Radiation Icr- 
els arc well below established tolcrances. 

U. S. Radium Corjsoration. Morris- 
town, N. J. 



Telemeter Temperature Sensor 


Resistance t\pe tape-on surface tem- 
perature sensing clement for telemeter- 
ing can be applied quickly to any sur- 
face by pressing small piece of mylar 
tape o\cr it. Element has output up 
to 5 volts witliout amplification which 
can be used directly in commutation 
circuit to modulate standard telemeter- 
ing transmitters. Because resistance 
change orcr tlic specified temperature 
r.ingc is 100 olims the element m.iy be 
added to an installation with otlier 
temperature transducers without any 
circuit niodificatiun. Resistors arc as ail- 
ablc in sarious ranges from —5001' to 
-t--iO0F and each is funhshed with 
h\o 6 in. eoiistantan leads, -\ccnracy 
is -1-2% full scale range. Maximum 
continuous current is 2 nia. rms. (aver- 
aged over 1 see.). 

Tran-Sonics, Inc., Box 528, Lexington 
75, Mass. 


Portable Anechoic Chamber 

Portable anechoic cliamber is de- 
signed to test small microphones, sig- 
nal dex'ices and miniaturized electronic 
and mechanical equipment. Low fre- 
quency cut-off point (at which energy- 
absorption drops below 99% and pres- 
sure- reflection exceeds 10%) is 250 cps. 
Chambers witli other cut-off points can 
be made to specifications. Sound is 
absorbed by wedge-shaped, wire cn- 



cdling and floor. Uses include location 
of mechanical noise sources, acoustical 
bcli.is'ior study of radio, audio equip- 
ment, determination of Iouds|)caker 
icspjiisc- and acoustic characteristics, 
precise frcc'ficld calibration of iniao- 
plioncs and |»ycho-acoustic and audio 
rcsc.arch. 

Moimting floon in the free area of 
flic ciiamber can be spring-tension cable 
or grating. 

Eckel Corp., 155 l-a«cett St., Cam- 
bridge, Mass. 

Zipper Sable Cover 

Cost of lacing and sewing electrical 
harness as.scmblics is cut by use of zip- 
pered plastic tubing. .\it Force ap- 
proved tubing is used to enclose, identi- 
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SPEHRY AUTOMATIC CHECK-OUT EQUIPMENT 


Keeps Weapons 
Fit to Fight 

Saves time, cost . . . requires no highly trained personnel 

• Keeping a weapon system operable at all limes re- 
quires complex testing and evaluating. With Sperry 
Automatic Check-Out Equipment, this procedure can 
be simplified . . . time reduced to a minimum. 

• Complete system test can be made most economi- 


cally and without highly trained personnel. This in- 
cludes electrical, hydraulic, pneumatic, stabilization, 
guidance, arming and propulsion components, 

• Our Microwave Electronics Division can solve your 
problems in weapon systems’ evaluation. 



MICnOWAVE ELECTRONICS DIVISION 


I 


emscoPF cffMPJMr 



fy and protect multi-conductoi wiring. 
It can replace wiring ducts and can 
be used as replaceable jacket to protect 
expensive custom cables from abrasive 
wear. Tubing mat be re-nsed or per- 
manently scaled, dipper pull-tab is de- 
tachable. When sealed Zipper tubing 
will witlrstand strength test of 50 Ib./in. 

W. A. Plummer Mfg. Co., 752 San 
Pedro St., Laos Angeles, Calif. 



Binocular Magnifier 


New 3-D binocular magnifier leaves 
h.inds free for such work as fine scale 
assembly and assures accurate reading 
of micrometers, lieight gages etc. 
Matched and balanced prismatic lenses 
are made of high quality crown optical 
glass. Nonn.il vision may be resumed by 
raising head. Headpiece excludes ex- 
traneous light. Magnifier mav be rvorn 
with cvegiasscs. It is available in three 
magnification factors; 1}. 2i, and 2J- 
Edioy Products Co., 480 Lexington 
Ave., rJew York, N. Y. 



Side Operated Drain Valve 


Side operated aircraft tank drain valve 
available with magnetic-connecting 
drain fitting is free of disadvantages of 
center operated drain valves- Valve is 
operated by small lever on one side with 
one finger or anv small tool. Operator's 
hand is out of line of flow. Magnetic 
drain fitting is fluid-tight and requires 
no threaded or bayonet lock- Flexible 
hose of fitting will carry tank eontents to 
a container without spillage. Removal 
of magnetic fitting automaticallv closes 
vah'C. 

Technical Development Co., Glen- 
olden, Pa. 

Small Accelerometer 

Tiny accelerometer weighs 5 oz., has 
high output potentiometer pickofi and 
pressure sealed case. It is intended for 



CAREERS FOR 
ENGINEERS 


At Northrop Aircraft In Hawthorne, Southern Call- 
able in electrical design, dynamics, electronics, 
computing, weapon systems, mechanical design, 
and structures. 

Here are many challenging opportunities, with 
attractive salaries on fast-growing programs in jet 
aircraft and guided missile research and develop- 
ment. You'll be on the engineering team of a com- 
pany that has pioneered tor over seventeen years 
in these fields where continued expansion 
promises to be fantastic. 

At Northrop Aircraft, the progress of personnel 
is as Important as the progress of projects. Your 
initiative and ambition will be respected. Con- 
stantly fresh assignments will be yours. You'll be 
among friendly people of your own caliber, and 
you'll be living in sunny Southern California where 
you and your family can enjoy life at its best, the 

At Northrop you will find the success you are 

career positions now available, we invite you to 
contact the Manager of Engineering Industrial 
Relations, Northrop Aircraft, Inc., ORegon 8-9111, 
Extension 1893. or write to; 1015 East Broadway, 
Department 4600-0, Hawthorne, California. 

NOKTHROP 

NOHTHROP AIBCRAFT. INC., HAWTHORNE, CALIFORNIA 
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instrumentation and control systems 
and is already in use on missile systems 
and target drones. Case height is l.S 
in. Operating temperature range is from 
— 50 C. to +100 C. Acceptable vibra- 
tion range is from zero to 2,000 cps. to 
30 G. 

It is shock resistant to 40 G. It 
is available with connectors or solder 
terminals. 

Humphrey Inc., 2805 Canon St., San 
Diego 6, Calif, 

WHAT'S NEW 


Reports Available 

■ Investigation of the Effects of In- 
congruous Elements and the Interac- 
tion Effects of these Elements on High 
Temperature Strength of FE-CQ-NI- 
CR Alloys (PB 121379)-by T. ). 
Robertshaw and F. M. Richmond, Uiii- 
versal-Cyclops Steel Corp. for Wright 
Air Development Center, SI. 75; 62pp. 

• Dcvelopiiicnt of Heat Resistant Alloys 
br Powder Metallurgy Techniques (PB 
121556)— by G. Zuromsky and others, 
Syhania Electric Products, Inc, for 
Wright Air Development Center, 
$2.00: 77pp. 

• Second E^cpcrimental I'lack Sympos- 
ium IPB 12U06)- Seminar Reports 
and Abstracts of Papers, Rescarcli and 
Der’clopmciit Command. U. S. Air 
Force, SI. 50; 55pp. 

• Vacuum Evaporation of Hcaw Metal- 
lic Films (PB 121175)-by 'W. R. 
Turner, Na\ul Ordnance Laborators-, 
$1.00; 34pp. 

• A Fundamental Study of Natural and 
Synthetic Films on Magnesium and 
its Alloys {PB 3213221-Dow Chemical 
Comp.iny for Wright .\ir Development 
Center, $4.25; 168pp. 

• Development of Flnoro-Silicone Ela.s- 
tomers. Part 2 (PB 121594)-by R. Tar- 
rant and G. W. Dyckes. Peninsular 
Chcmtcscarch, Inc. for Wright Air De- 
velopment Center. 75 cents; 24 pp. 

• Elastomeric Polyphosphates, Part 2 
351)— by F, A. Bovey, Minnesota Min- 
ing and Manufacturing Co. for Wright 
Air Development Center, $1.25; 67pp. 



THERE’S A 

; Vic TRIMMER POT 

for every 
application 


TECHNOLOGY INSTRUMENT CORP. 
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SIKORSKY AIRCRAFT 



PRODUCTION DESIGN ENGINEERS 


find top-notch experience rewarded with responsible career 
positions - along with a happy, healthful, year-round climate 
at Rohr. 


Here, engaged primarily in the tremendous field of power 
packages, you translate theory into production design encom- 
passing all the engineering factors involved in the design of 
the complete aircraft. 


At Rohr you are sure of full personal advantages, recogni- 
tion, and permanency through long-range commercial and 
military projects. Individual growth is correlated to dynamic 
company expansion. 



Write now and plan to head yourself and your family 
toward a happy future. If you ate an experienced production 
design engineer, enclose resume to J. H. Hobel, 
Industrial Relations Manager, Rohr Air- 
craft Corporation. Chula Vista, California. 
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Wanted! 

Engineers who will accept the challenge of 

the most urgent program in the free world today... 

Long Range Guided Missiles 



Contact: Mr. M. Brunetti, Engineering Personnel Dept. 91 1-AW 
Missile Development Division. 12214 Lakewood Blvd.. Downey, California. 

NORTH AMERICAN AVIATION, INC. 







ENGINEERS • PHYSICISTS 


WHO'S WHERE 


GM. 


at the 


MOTOROLA 

MILITARY ELECTRONIC 
LABORA TORY 



IN CHICAGO 


Important assignments from the armed forces have 
created new and outstanding opportunities at 
Motorola. This is your challenge to advance your 
career with a swiftly expanding company, working 
in a modern, well instrumented laboratory. You’ll 
enjoy Liberal employee benefits, including an attrac- 
tive profit sharing plan, and association with men 
of the highest technical competence, Salaries are 
commensurate with ability. 


If you possess the following techniques: 

istoriiation • Pulse Techniques and SoecisI Waveform Genera- 


For application to systems in the following areas: 

Distance Measurlnq* Weapon Control «Navlgatlon« Ground Radar 



CHICAGO, ILL. 

MILITARY LABORATORY 

Mr, L. 6. Wrenrr.Dspt. A 

4S01 Augusta Blvd., Chicago 51, III. 

PHOENiX, ARIZONA 
RESEARCH LABORATORY 

Mr. R. Coulter, Dept. A 
3102 N. 56th St., Phoenis, Arir. 

PHOENIX, ARIZONA 
SEMI-CONDUCTOR DIVISION 

Mr. V. Sorenson, Dept. A 

5005 E. McDowell Road, Phoimli, Ariz. 

RIVERSIDE, CALIF. 

RESEARCH LABORATORY 

Mr. C. Koziol, Dept. A 
Bo> 2072, Riverside, Calif. 



MOTOROLA. 


(Coiih'iiucd from page 25) 

William D. Fowler, dircctor-dcfcn.se con- 
tracts. Whirlpool-Seegcr Corp., St. Joseph, 
Mich. 

Raymond H. Hellet, sales department 
head, .Aeronautical Division, Roberlshaw- 
I'iiltnii Controls Co., .Anaheim. Calif. 

Richard M. Osgood, manager. Waltham 
Lahoratories, Svlvania Klectiic Products, 
Inc., Waltham, Mass. Mr. Osgood succeeds 
Dr. O, G. Haywood who has joined F.mct- 
•son Klcctric Manufacturing Co., St. Louis. 

Cordon Williams, public relations man- 
ager, Transport Division. Boeing -Airplane 
Co., Seattle, AA'ash. 

W, H. Tov, general snperintciidcnt, 
Tapered .Air Products Corp., Lynwood, 
Calif. 

Edward R. Randall, director of pnichascs, 
Walter Kiddc &• Co., Inc., BcHesnlle, N. J. 

Heniv BLinhenhcim. production and fac- 
tory manager, Piascclu .Aircraft Corp., Phila- 

^illiam A- Abctg, Washington, D. C. 
representative, .All .American Engineering 
Co.. W’ilmington, Del. 

J. S. Haney, managcr-lllnmination De- 
partment of Crousc-liinds Co., has been 
elected 1957 chairman of the Aviation 
Ground Lighting Section of the National 
Electrical ManuFacturers Assn. 

A- V, Tucdllo, manager-Eufopean service 
operations, A'crtol Aircraft Corp,, Morton. 
Pa. Richard Leslie succeeds Mr. Tnccillo 
as assistant service manager. 

Dr. Richard I. Burke, head, telemetering 
department. Lockheed Missile Systems divi- 
sion. \'an Nuvs, Calif. 

Charles E. Rees, Jr., assistant to the presi- 
dent-engineering, Gladden Prodnets Corp., 
Glendale. Calif. 

Paul K. Murphy, chief industrial engineer, 
Rockeldync division. North .American Avia- 
tion, Inc., Canoga Park, Calif- 

Cbacles Chester, assistant manager-opera- 
tions pbnning. Transport disision sales, 
Boeing Airplane Co., Seattle, Wash. 

James S. Hedlec. to handle special assign- 
ments for the president, Cleveland Pneu- 
matic Tool Co., Cleveland, Ohio. 

Byron R. BonticH. director-administrative 
services. Northrop .Aircraft, !nc„ Hawthorne. 
Calif. 

Scott W. Donaldson, Washington, D. C. 
representative, Avicn, Inc.. Woodsidc, N. Y. 

Maurice J. Coughlin, director-procure- 
ment. and John T. Bailey, quality manager. 
Weapon Svstems Division, Bell Aircraft 
Corp., Buffalo, N. Y„ also: Norman A, 
Lomas, purchasing manager, and Raymond 
C. Seats, quality manager. Bell’s Aircraft 
Division. 

John W. Johnson, director-advertising. 
Chance A'ought .Aircraft, Inc., Dallas, Te.\as. 

Dt. Charles R- St Clair, Jr., senior 
scientist. Research and .Adsanced Develop- 
ment Division, Avco Manufacturing Corp, 
Lawrence, Mass, also: Richard F. Howe, 
manager-experimental niamifacturiog. 

U. W, Richardson, defense products 
manager. -American Machine St Foundry 
Co., Los Angeles, Calif. Mr. Richardson 
succeeds Bennett Wri^l, named gen- 
eral manager of AMF’s Turbo Division, 
Pocoima. 
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An “engineers' company" eince 1916 


How to make the most 
of your engineering career 


n rise to the top 


In many companies, an engineer rises, but 
soon encounters a low ceiling. Promotions 
tend to go to non-engineering executives. 
And engineers (surveys show) find it 
difltcull to make their ideas understood — 
or appreciated. 

So select a company in which you’ll be 
working with, and for. engineers— where 
an engineer is given an opportunity to 
advance when positions ahead open up. 
Another point: choose a company that’s 
growing, preferably in an indusiry that's 
growing and expanding loo. 

Boeing, you’ll discover, fills the bill on all 
counts. Engineers at Boeing hold jobs 
right to the top, ’They talk your language. 
They appreciate the vital contributions 
engineers make. And they reward engineers. 
Boeing is growing fast, and today employs 
400% more engineers than lO years ago. 
Besides, Boeing operates in the dynamic, 
fast-growing field of aviation. 

At Boeing you'll enjoy assignments that 
lead to an excitement-filled future. A future 
with a future: in supersonic flight, jet- 
powered civil and military aircraft, gas 
turbine engines, guided missiles. At Boeing, 
engineers and scientists of all types, and 
advanced mathematicians, are probing the 
very frontiers of knowledge. They invite 
you to Join them. You’ll find high salaries, 
career stability, retirement programs, and 
company-financed opportunities for 
graduate study. And you’ll live in wide- 
awake, young-spirited communities. 

Plan ahead for your career. Fill out the 
coupon and gel it in the mail — today! 


JOHN C. SANDERS, S*otf Engineer — Perionnel 
Seeing Airplane COv DepL C-59, Seotlle 24, Wn, 
Please semi me Information about Boethg career 
opporiunliles. If a ebolee Is ai-ailoble, I'm par- 
liciilarly tiitetested in openings at: 

College U) Oegree(»l Year (si 

City .Zone Stele 




Good opportunity for 
PILOT with 
flight safety 


FLIGHT TEST 
SAFETY 
ENGINEER 

RESPONSIBILITIES ; 

'Hi§” 

iHSSs' 
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EMPLOYMENT OPPORTUNITIES 


ELECTRICAL EMIINEERS 

Many Engineers 
Want to Know: 


crajt Nuclear Pro- 
1, iihion nl Ornerul 
Elpclric? 

Her.; are (he facte: Tliellier ar 


GENERAL ElECTRIC 
CREATES NUCLEAR 
ENGINEERS 

General Elerlric’e rai.i.Ily ex- 
Daiiainn Airrrall Nurlear Pro- 
puleion De]>orimenl » able lo 
make an unueual oiler lo capa- 
ble onxincerE villi from one lo 

A full-luilinii refund plan for 
universllv rouraea leaclinn 1« an 
M.S. in nuclear engineering, and 
airo for any nilier degr.-c in 


The nhole course of bolli mili 

rhanged by rile .levelopment oi 
Aircraft Nuclear Pro|.uUio. 
ryelems ul General Elecirir. 


.Send Aeaimie in Confidr 


GENERAl^ELECTRIC 



PRIME CONTRACTORS 
. to the ARMY for HAWK I 
to the NAVY for SPARROW III 




Raytheon’s repulation for outstanding engi- 
neering and its ability to deliver has brought 
many major defense contracts. An already 
expanding Missile Systems Division needs 
junior and senior engineers to speed up the 
vital work being carried on here. 

The progress of these engineers will be lim- 
ited only by their ability. Raytheon pays well 
to start, and as a youthful, dynamic company 
it provides excellent opportunity for growth. 
You will be associated with leading scientists 
and engineers in an informal atmosphere that 
encourages and stimulates creative ability. 
Financial assistance is offered for engineering 
courses. 

Our plants are located in suburban Boston 
allowing a choice of urban or rural living. The 
area is famous for climate, recreation, educa- 
tion. culture, research and medicine. 


AERODYNAMICS CIRCUIT DESIGN 

STRUCTURES SYSTEM 

HEAT TRANSFER HYDRAULICS 

MECHANICAL DESIGN 




Mtesue 

SYSTSMS 

aivisioN 


:dpord, mass. 
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EMPLOYMENT OPPORTUNITIES 



ATJBUJIOH! 

MECHANICAL 

ENGINEERS 


here ARt 

«XCEPtlO**^ti: 

OPPOKWHlTltS 
TO AOVAHCE w 
&M EtECTRO*** 


A We need Mechanical Engineers 
... not only for design work . . . 
but men who are also capable of 
working up to the Project Engi- 
neer level In our organization. 


chanical 

mechanical equipment. 

There are positions at all levels 
for such work as packaging elec- 
tronic equipment, making vibra- 
tion analyses, designing light 
weight structures, etc. We are 
advancing our own mechanical 
men in electronic work, but we 


THE HIGH LEVEL OUTLOOK 
FOR STRUCTURES ENGINEERING 

Martin is noiv at work on the stnictural prob- 
lems of flight vehicles ranging upward in speed 
from Mach 2 to 25,000 feet per second I 

These ai'e the speed factors of two actual projects 
now being developed at Martin. If you are inter- 
ested in tomorrow’s problems of structural layout 
...stress analysis. ..vibration and flutter... multi- 



Mach heat resistance . . . and the most advanced 
work in structures testing, with the finest testing 
facilities in the world: 

Contact J. M. Hollyday, Dept. AW-1, The Glenn 
L. Martin Company, Baltimore 3, Maryland. 


j=i ^ -r I /=? ^ 


SVERDRUP 
& PARCEL, Inc. 

is further expanding its 
Aeronautical and Special 
Structures Sections 
especially for work on 
Supersonic and Hypersonic 
Wind Tunnels and Power 
Plant Test Laboratories. 

AERONAUTICAL 

OPENINGS IN SENIOR DESIGN AND 
PROJECT ENGINEER CATEGORIES PLUS 
SEVERAL RECENT GRADUATES 

• Aero-Thermodyiianiics 

• Internal Aerodynamics 

• External Aerodynamics 

• Transonic, Supersonic and Hyper- 
sonic Design 

• Turbomachinery Design 

• Background in Ram Jet and Turbo let 
Test % Performance 

STRUCTURAL 

OPENINGS FOR ENGINEERS. DETAIIERS 
& DRAFTSMEN ON UNUSUAL AND 
VARIED WORK SUCH AS 

• Floating Oil Derricks 

• Wind Tunnels 

• Power Transmission Lines 

• Air Nozzles & Flow Converters 

• Test Facilities 



SVERDRUP & PARCEL, INC. 
Engineers - Architects 
915 Olive SI. Louis 1, Mo. 


Career opportunities 
in BOSTON 
are better 
than ever! 






Long range research, engineering and production pro- 
grams at Honeywell in Boston have created new and 
unusual career opportunities in the instrument and semi- 
conductor fields. In addition to professional and financial 
advancement, these career opportunities offer the recogni- 
tion that goes with working in a small compact engineering 
group of an autonomous division and advanceineni through 
association with the world's largest producers of automatic 
controls. 


Gyro and Accelerometer Design Engineers 


Data Handling Amplifier Design Engineers 
Electrical Design Engineer for Automotion Equipment 
Semi-Conductor Engineers for R & D and Production 
Chemical, Mechanical, Metallurgical Process Engineers 


Write Mr. F. L. Mannix, Personnel Director, Minneap* 
olis-Honeywell, Boston Division, 1403 Soldiers Field 
Road, Boston 35, Mass., or call ALgonquin 4-5202. 

Honeywell 

BOSTON DIVISION 


Jortvory 7, 1957 
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EMPLOYMENT OPPORTUNITIES 



Royal Aircraft Corp. 


EMPLOYMENT OPPORTUNITIES 



Flight Loads Eogineers 

for Republic Aviation 
Long Island, N. Y. 



Immediate Opportunities 
for 

ENGINEERS 

experienced in the missile 
components field 

AERODYNAMICS ENGINEERS 
GUIDANCE AND CONTROLS ENGINEERS 
STRUCTURES ENGINEERS 
POWER PUNT ENGINEERS 





al and cultural adva 


. Solar is a medium-size company (2500 people 
n Diego) founded in 1927, Personnel policies are 
need, including profit sharing retirement plan, 
e send resume of >'Our qualifications and education 
mis Klein, Dept. E-125, Solar Aircraft Company, 
Pacific Highway, San Diego 12, Calif. 


SOLAR 

AIRCRAFT COMPAI 



OES MOINES 


Sofor also has permanent openings for 

CHIEF EXPERIMENTAL ENGINEER for Gas Turbines 
PROJECT ENGINEER for Pneumatic Ducting 
MECHANICAL ENGINEERS for Gas Turbine 
Production Projects 

DESIGN ENGINEERS • ENGINEERING DRAFTSMEN • CHECKERS • WRITERS 
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SEARCHLIGHT SECTION 


Executive Aircraft — now on display at 


Remmert -Werner of Florida, inc. 
at Pompano Beach airport 

Phone Ft. Lauderdde-JAcIcson 3-2950 
or Pompano Beach— 3-2492 or 9175 


Grumman Goose — Executive, Overhauled, Now Available 
Grumman Goose ~ High utility. Overhauled, Now Available 



Deluxe DC3 x°w ready Speciol DC3 




Other types executive oircra/f also available 

Remmert -Werner 

as DC 3 Jssi™ 


FLORIDA 



Jonuary 7, 1957 


EMPLOYMENT OPPORTUNITIES 


A Science In Itself . TEST 

EI>TG-I3MEEE,IlSrG- 



Flight test engineering as it’s practiced today is a dynamic science in itself. Telemetry and other automatic 
instrumentation systems enable engineers to prove and improve aircraft as exactly as they 
design them. At Chance Vought this is a career field chat offers distinct advantages to aeronautical 
engineers. Vought's project system, for example, gives the flight test engineer both practical 

and analytical responsibility. On the practical side, there’s flight planning and directing. Then 
the engineer turns theoretician to determine by data 

analysis the ability of an aircraft to perform its 
mission. Vought management recently created a 

separate department for this vital activity. Here the 
flight test careerist has freedom to concentrate and 
room to advance. We'd like to interview engineers 
interested in our Flight Test openings. You may arrange 
a meeting, or obtain a complete and confidential 
written report, by contacting: 





EMPLOYMENT OPPORTUNITIES 
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SEARCHLIGHT SECTION 



SALE OR LEASE 


( 0 ) 


TIMMINS AVIATION 

LIMITED 

Montreal Airport. Montreal 


Three H6 Slherekl Helleeptere w 






Remmerl-Werner 

St, Louis Florida Toledo 
Lodestar DC3 Beech 


WRIGHT- P&W 

ENGINES & PARTS 

R1820 
R1830 
R2600 
R2800 
R3350 




C O > F 0 1 A 1 1 0 H 


7139 Vinelond Avenue, 
North Hollywood, Colifornia 
POplor 5-6202 

STonley 7-8374 


CONNECTORS 

nOCK DEllVEkY-AUtHOaiZIO DISTRIBUrOI 

BENDIX CANNON DACE IPC WINCHESTER 
HAROLD H. POWELL CO. 


1 

BOOKS J 

WANTED 

GRUMMAN GOOSE 

SENS CaMClSTE IKFOBMATlOh AKD PRICE TO 


AVIATION SURPLUS CATALOG 

^ SPARKPLUGS ^ WANTE^ 

RADIO e ELECTRONICS^ SURPLUS^^^ 


It there it anything you wont ^ 

OR . - . something you don't wont — 
Advertise it in the 

SEAKCHLIGHT SECTION 
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Every airplane's an individual. ..so is every engineer 



THE COLUMBUS DIVISION OF a 

NORTH AMERICAN AVIATION. INC.-j|k 
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ADVERTISERS IN THIS ISSUE 




BUCKETS 

and 

BLADES 
for AGT 

We design and build: 

• Forge Dies 

e Trimming Dies 

• Investment Molds 

We machine to 

e Forgings 

• Solid Stock 

• Investment Costings 

e Centriiugal Compressor 
Wheels 



I herm-electric 

I METERS CO., INC. 


Ithaca, New York 


lATION 
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LETTERS 


Rockets Red Glare 

You vire an imaginative lit}' livered 
Y'ankec. Had thete been anj tciiHi in “your 
niglitmarc" we could hove taken it. We 
never sit on the fence as \oii su copings of 
Europe did in two world wars and Sue/. 

G, Li.o»d Thomas 
St. .Mbaiis. Hants. England 

[Editor's Nott: Mr. I'homas imagina* 
tive letter was touched off by .\vi.vtion 
Werk’s editorial of E>cc. 3 (p. 2I| entitled 
'Nuclear Sabre Rattling.') 

Airport Spot Check 

The item about lialfna; down page -15 
in your Dec. 10 issue under the heading 
' .Mrline Observer" is slightly loused up. 
The CToup tliat did the general ai iation 
spot-eneck at 900 airports over a two daj 
period it the General .kvialion Kacilitic’s 
Planning Croup. This organization is not 
beaded bj' Mr, Curtis, lliat particular 
project was handled bv Boo/, .Yllen and 
Hamilton, under contract to the General 
Aviation Facilities Planning group — which 
group itself is made up of all organiz.itions 
concCTned with gcnctal aviation. 

Max K.vb.s>-t, 

Vice President 

.Aircraft Owners and Pilots .Association 


New Air Museum 


first b 


•e the 


e erecting the first 

AVould yon please be so kind as to an- 
nounce the opening of "The .Air Museum,” 
915 E. Foothill Blvd., Claremont, Calif. 
Claremont is 36 miles due east of Los 

a shott one half hour rfdc from 
downtow'n Los Angeles. Tills is a private 


A ftlUvrint cuiuii 


330 W. 42 Si., iVeie I'orfc 36. N. F. 
Trj* ro Icfirp lellerg ntiiht 300 voriU anil 
Kite a trimhie iflemifiraiioi..^ tTf icill 


Etm-.ARn Mai.osf.y 

Head CiiMlor. Tlic Air -Mus. 

Claicmonl, Calif. 


Climalic Testing 


graph (] 


, and I 


will be the first of i 


IV. 19 issue contains a photo- 
1 3U) of the B-52 bomber being 
rnreu ar — 65F in the cliinaKc hangar at 
Eglin .Air Force Base, I'lorida. Tlic caption 
of this picture states that -Air Proving 
Ground Command n.scs the hangar to test 
aircraft at extreme temperatures. 

In rcalih' .Air Proving Ground Command 
is responsible for tire operation of the facilitv 
wbieli proiidcs the temperatures requited 
for cni iromncntal tests. 'Ilic testing of the 
B-52 shoisn is the responsibility of the .Ait 
Research and Dcsefopinent Command. 
Tlicse tests arc engineered and conducted 
by out org.mi«lion based at AA'riglit .Air 
Development Center. 

The low temperature tests depicted arc ii 
prehminars to our actual flight tests con- 
ducted 111 the .Arctic each winter. 'Iliis 
scar the C-130 transport and the F-104 
fighter will be subjected to the gamut of 
Alaskan weather. 

C.vPT. RiciiARn \1. Ferkbaucii 
Fifth Pliase lest Branch 
Test Engineering Division 
Directorate of Flight .iml .AII- 
Weafhet Testing 
AA’riglit -Air Dcsclopmcnt Center 
!. Ohio 
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Broken Runway Lights 

1 was very nmcli mtcrcsted in reading 
the eoniplete report in your November 12 
issue in svliich sou disciLsscd boss- broken 
runwa)' lights' caused a pilot landing at 
the Portland, Alaine. numicipal airport to 
land alongside the ruiiwav m deep snow. 
It is quite app.irent from the report that the 
.accident nifi result in airline pcisomicl tak- 
ing more p.iins in reporting the actual con- 
dition of the lights and possibly in basing 
the city spend a larger sum in propcriv 
maintaining the lighting system after each 

It is also possible that there may be a 
damage suit against the cits' for failing to 
prnperls' maintain the lights. lAiis is a 
matter that should be fully reported in your 
magazine, as I feel it would he of great 
interest to the mans small cities that are 
"maintaining’' lighted airports svherc the 
city does not hast' sufficient traffic or funds 
to justify maintaining them up to proper 

No matter boss often the lights are 
checked, honescr. or bow much is spent on 
maintaining them. I cannot see how we can 
Insure s-ifcty If hoimdars' lights arc operated 
parallel to the runway contact lights and are 
spaced approximately the same distance 
from the riinsvas' lights ns are the two rows 
of nmss'ay lights. .-Vsidc from damage to a 
lUiinlier of lights by snow remov.al or similar 
operations, there is ahs'ays the possibility 
that an electrical failure could cause one rosy 
of lights to go out. AVhctc four parallel 
rows arc mairiMined with approximately 
eqiuil distances iKtwceii the rows, it is 
quite ohs-ions that the pilot c.m be misled, 
as he nas in this particular instance, and in 
some cases with mote serious results. 

To put it bliintl). 1 think that the per- 
sons who permitted the installation of the 
lighting system that could fail in n manner 
that woiifd mislead the pilot, arc equally at 
fault with those who tailed to fully check 
the lighting system in reporting its condi- 

In the first place, airport boundary lights 
should not be operated unless the entire area 
enclosed bs' the boundais' lights is in safe 
condition for landing. Secondly, when there 

tu he l.milcd on. I can see no partlcuL-ir 
ads'antage in having boundary lights parallel 
to them nnarking a greater area. 

It would seem to me that wherever funds 
arc limited, we should settle on the mini- 
mum amount of lighting that is adequate 
for the purpose, ainl see that that minimum 
is properly maintained. 

Further, in the designing of a lighting 
system, we should always recognize the pos- 
sibility of failure, and design on a "fail 
safe" basis so that the pilot will not he 
misled when one scctioii of the lighting 
system hits. 

I hope that other airports will benefit 
from the complete report of this accident 
that you furnished, as it ecrtainly should 
be possible to avoid this tspc of occiiiTenee. 

H. K. Friedlaisd 
-Aviation Consultant 
Escondido. Calif. 
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How you can save time and money 'with 


Harvey Aluminum Impact Extrusions 


Many engineers and designers are overlooking the 
exclusive advantages of aluminum impact extrusions. 
This advanced nietalworkiug operation offers design 
flexibility; versatility of alloys; draft free, close 
tolerance parts a cquiring minimum machining; smooth 
surfaces; and significant savings in man hours, 
machining, and material. 

Custom configuration 
with precision tolerances 

Typical applications of Harvey Impact Extrusions are 
illustrated below. Harvey Impacts have a smooth 
surface and require no machine finishing for most 
ordnance, airframe, and missile applications. HarA'cy’s 
integrated serx’ices provide an economical, quality 
product that meets all specifications of high strength, 
light weight, resistance to corrosion and heat, critical 
tolerances in wall thickness, maximum heat conduc- 
tivity, and low unit cost. 


Harvey Aluminum leads 
in impact extrusions 

Harvey pioneered in the impact extruding of intricate 
configurations. Tliis e.xpericnccd leadership, plus tech- 
nical know-how and the most advanced facilities, are 
available for your own specialized design requirements. 
The integrated Harvey engineering team of research, 
design, metallurgy, and quality control will expedite 
your product from drawing" board to finished product 
quickly, efficiently, economically. 

If you liave a design that culls for liollow, closed end 
sections .. .high strength ... zero-degree walls and 
surfaces-. -unusual length to diameter ratios, integral 
ribs, fins, and bosses . , . close tolerances . . .with volume 
production, low unit cost. ..your Haroeij Field 
Engineer icill he hnppij to show yon how Harvey 
Impact Extrusions can help solve your design problems. 



Making the most of aluminum . . . tot everyone 




HARVEY 

f^luminum 


i 

I 

i 

i 


Harceij Is a leading independent producer of gualUy aluminum products in ail alloys and sizes: Rod and bar, pipe, tube, liollou: sections, 
press forgings, forging slock, impact cxf/usioiis, structurals, special shapes, extrusions, screw machine products and other uiimiiiium 
products. Harcey is also producing similar items in iitaniwn and steel. 



NEW "FLYING WORKHORSE" JOINS USAF 

First Delivery of Lockheed C-130 Hercules 
with Allison Turbo-Prop Power 


It can take aboard a 5«000-gallon fuel 
tank and tractor. 

It can carry 60 to 90 fully equipped com- 
bat troops^ and land on small, hastily 
prepared fields close to combat areas. 

It can airlift up to 20 tons of cargo 
swiftly and efficiently — and make para- 
chute drops for on-the-spot aerial delivery. 

It’s the great new “workhorse” of the 
Air Force— Lockheed's versatile C-130 
Hercules— now being delivered to the 
Tactical Air Command’s 18th Air 
Force at Ardmore Air Force Base. 
Oklahoma. 

Powered by four 3.750-horsepower 
Allison T56 Turbo-Prop engines driv- 
ing three-bladed Acroproducts Turbo- 
Propellers. the C-130 attains speeds of 
over 350 miles per hour — more than 


100 miles per hour faster than other 
tactical transports. And it does this at 
less than half the ton-mile cost of its 
nearest competitor. 

A commercial version of the T56— 
Allison's Model 501 Turbo-Prop 
engine powering the new Lockheed 
Electra — will bring jet-age speed and 
luxury to commercial service, with new 
smoothness and quiet on flights now 


serving 98% of the nation’s commer- 
cial passenger traffic. 128 of these new 
luxury airliners have been ordered by 
six major airlines. 

This great new concept in aircraft 
power reflects Allison’s unmatched 
experience in the design and develop- 
ment of aircraft turbine engines and 
turbo-propellers. 

ALLISON DIVISION OF GENERAL MOTORS-Indianapolis, Indiana 



LLiSON 

TUtiBO-PROP POWER 



VERSATILE POWER FOR JET-AGE FLIGHT 



